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SYMPOSIUM ON RECENT ADVANCES IN 
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FOREWORD 

It has been a pleasure as well as a responsibility to direct this sym- 
posium on obstetrics and gynecology for the Philadelphia number of 
the Surgical Clinics of North America. The task has been pleasant 
because of the generous resj>onse of my associates, who have made worth- 
while contributions through the sacrifice of valuable time and energy on 
their part. The selection of pertinent subject matter carries with it 
decided responsibility. 

In choosing the subjects for discussion, we have endeavored to present 
various obstetric and gynecologic problems that may well be considered 
controversial in some respects at least. Those contributing have been 
selected because of their experience and ability in the specific fields men- 
tioned, and because of their realistic, but withall dispassionate, approach 
to the questions at issue. While the majority of the authors are members 
of the stall of the Department of Obstetrics and Gynecology at Jef- 
ferson Medical College and Hospital, it has been our good fortune to have 
been able to enlist for this symposium outstanding departmental repre- 
sentatives from the University of Pennsylvania (medical and graduate 
schools and hospitals), Hahnemann Medical College and Hospital, and 
from the School of Medicine and Hospital of Temple University. 

We believe that this symposium adequately covers the field of early 
diagnosis of uterine carcinoma as well as the controversial issues at 
stake today with respect to its management. The relationship of uterine 
fibroids to carcinoma, especially with regard to treatment, is an asso- 
ciated problem of vital interest and has a rightful place among the topics 
listed in these “Clinics”. Surgery in uterine displacements and the role 
it plays in pelvic inflammatory disease are purposefully discussed, as 
1399 
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are those banes of postoperative morbidity and mortality, thrombo- 
phlebitis and phlebothrombosis, Operative necessity with resjwct to the 
pregnant state is always with us. 

It is with a keen sense of gratitude and appreciation of their effort* 
that we present the contributions of our Philadelphia colleagues, hoping 
for them an agreeable reception. 

Lewis C Scheffev, M D , Sc D (Hon ) 



NEWER METHODS IN THE MANAGEMENT OF THE 
ABNORMAL CERVIX 

George A. Haiix, jM.D., F.A.C.S.* 

To the gynecologist the cervix is probably the most important struc- 
ture in the human body. Abnormalities of the cervix constitute a large 
proportion of the conditions which are seen in the physician’s practice. 
During the years 1943 to 1947, 4138 women, presumably without pre- 
senting symptoms, were examined in the Cancer Prevention-Health 
Maintenance Clinics sponsored by the Donner Foundation in Philadel- 
phia, with the cooperation of the Philadelphia County Medical Society. 
Of these 4138 women, 2143 were found to have abnormalities of the 
cervix, sufficient to warrant the examining physician to request specific 
therapy. It would be wise for every physician to consider every lesion 
of the cervix as a potential cancer. If this is done the cervix will receive 
the attention which it merits. 

ANATOMY AND PHYSIOLOGY 

An understanding of the anatomy and physiology of the cervix is 
essential to the intelligent treatment of abnormalities of the cervix. 

The uterine cervix is a fibromuscular structure which is an integral 
part of the uterus. It begins at the so-called “isthmus” of the uterus 
where the type of mucosa and myometrium change definitely in charac- 
ter. During pregnancy the uterine cervix does not undergo marked 
evolutionary’ changes and merely’ serves as a barrier to protect the inside 
of the uterus. During the nonpregnant state Uie cervix serves as a struc- 
ture to which the supports of the uterus are attached. It protects the 
inside of the uterus itself, serves as a passage for the spermatozoa from 
the vagina and its secretion maintains a normal vaginal moisture. 

As mentioned, the tyqje of mucous membrane changes abruptly near 
the isthmus of the uterus. The endocervical tissue, extending from the 
internal os, is thrown into folds presenting a large surface with a definite 
type of columnar epithelium and a number of racemose glands which 
extend deeply’ into the body of the cervix. The endocervlx becomes 
confluent with the vaginal portion of tho cervix at the external os — the 
squamocolumnar junction. The vaginal portion of the cervix is that part 

From the Department of Obstetrics and Gynecology, Division of Gynecology, Jefferson 
Medical College and Hospital, Philadelphia. 

* Associate in Obstetrics and Gynecology, Jefferson Medical College; Assistant in 
Obstetrics and Gynecology, Division of Gynecology, and Clinical Assistant in Radiology, 
Jefferson Medical College flospital 
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which extends into the vaginal canal and is covered by a continuation 
of the so-called “raucous membrane’’ which covers the vagina, and 
normally contains no glands 

The external os of the cervix in the nulhpnrous female is a circular 
structure about 5 mm. in its transverse diameter, and quite regular in 
outline. Its circumference marks the area where the epithelium changes 
from the columnar to the squamous type. The size and shape of the 
external os of the cervix may be influenced by various factors such as 
labor, trauma, infection and congenital misplacements of cndocervical 
mucous membrane. The internal os is circular, about 1 mm. in diameter, 
and rarely changes its shape. It must be remembered that the endocervix 
undergoes cyclic changes during the menstrual cycle which arc as definite 
as those observed in the endometrium. 

The glands of the endocervix secrete mucus which has an alkaline 
reaction. The secretion is moderate in amount and fills the cervical canal 
and some of the secretion is deposited in the vaginal canal. Normal cer- 
vical secretion is bacteriological ly sterile and contains degenerated 
epithelium and some mucous cells and glycogen 

Because the life cycle of the female is divided into three stages, and 
because features which characterize one period of life may be changed 
in another, it is important to know that before puberty the endocervix 
is a rudimentary structure and is not fully developed. After the meno- 
pause the cervix undergoes involutionary changes and approaches 
closely the undeveloped structure present before puberty. 

CHRONIC CERVICITIS 

Acute cervicitis does not require surgical treatment und therefore will 
not be considered in this paper 

The term “chronic emlocervicitis” denotes gross and microscopic 
changes in the mucosa of the endocervix As changes from the normal 
occur in the mucosa, secondary changes are brought about in the entire 
cervix. Tlie condition known quite generally as chronic emlocervicitis 
is really a chronic cervicitis. 

In a fairly high percentage of patients who have had acute cervicitis 
due to infection from the gonococci, streptococci or associated with the 
trauma of labor and delivery, the disease may progress to a chronic 
state. The symptoms would include leukorrhea, backache and lou-cr ab- 
dominal fain. Less commonly, menorrhagia, metrorrhagia, ilyi pareunia 
dysmenorrhea, dijavna, pruritus and sterility may be associated with this 
condition. 

Ltiologf— Gonorrhea may be the cause of this lesion, although this 
may he difficult to prove bacteriologically Vsuaflv chrome cervicitis 
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follows injuries due to childbirth. More rarely, instrumentation, the use 
of stem pessaries or even possibly the use of vaginal tampons for ab- 
sorption of the menstrual flow, may be implicated. Whatever the cause 
may be, the bacteriologic agent will usually be one of the streptococcus 
or staphylococcus groups. Invariably there will be an alteration in the 
vaginal pH from its normal of 4.5. 

Clinical Picture.— It may be difficult to demonstrate minor degrees 
of endocervicitis if the vaginal portion of the cervix appears normal. 
The changes noted in the appearance of the cervix are important; all 
changes from the normal are significant and must be recognized. There 
may be slight variations in the color of the cervix and the canal of the 
cervix may appear cyanotic and edematous. The canal is oftentimes 
stenosed. When the canal is dilated it will seem granular and often soft. 
There will be an increased amount of cervical secretion and oftentimes 
it is cloudy in appearance. In cases of endocervicitis it is well to make a 
stained smear or a hanging-drop preparation of the cervical secretion 
and examine it under the microscope. The presence of pus cells in the 
secretion is proof that the cervix is not normal. It is important that the 
specimen be not secured near the time of menstruation in order to reduce 
the chance of uterine contamination. Care in technic will preclude con- 
tamination from the vagina. 

Erosion. — Clinically, erosion presents itself as a bright red area im- 
mediately surrounding the external os. The normal epithelial covering 
is gone and the erosion has a rather granular appearance. It is soft to 
palpation. Usually there is a plug of purulent material present in the os. 
Occasionally there may be slight bleeding brought about by manipula- 
tion. 

The erosion may be congenital — the so-called “pseudo-erosion” that 
is found oftentimes to be the cause of Ieukorrhca in nulliparous or virginal 
women. It is felt that this lesion is the result of misdcvelopment and 
probably bears no relationship to the usual inflammatory type of erosion. 
The portion of the cervix which is affected by the congenital type of 
erosion is covered by a layer of columnar epithelium rather than by 
squamous epithelium, because the primary downgrowth of tissue present 
at birth has never regressed. 

In the acquired erosion, in addition to the replacement of the squamous 
epithelium by columnar there is usually round-cell infiltration present 
and there may be even actual loss of epithelium. It is a misnomer to 
call an erosion an ulcer since true gross ulceration does not occur unless 
due to carcinoma, syphilis or tuberculosis. 

The simple erosions are those in which the area is fairly smooth and 
bright red. The single layer of columnar epithelium with few or no glands 
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allows the underlying vascular tissue to show through, giving the typic.il 
red appearance. 

Papillary erosions are those in which the downgrow th of the glandular 
epithelium has been more extensive so that the area is more irregular 
and rougher to the touch. 

Follicular erosions are a later stage of the papillary process m « Inch 
the irregularity of the cervix is more prominent 

When the simple, papillary or follicular erosion has healed to some 
extent, the openings in the cervical glands may become plugged or 
covered over so that retention or nabothian cysts form These cysts mav 
feel as hard as lead pellets in the cervix. Ordinarily the mucus in these 
cysts is clear and stringy but in the presence of infection the cyst may be 
corn-yellow in appearance. Occasionally these cysts may become as large 
as a walnut or even larger and may simulate cervical myoma or car- 
cinoma 

Ectropiox, Eveiwion. — Ectropion or eversion of the cervix may occur 
as a result of deep laceration of the cervix with formation of scar tissue 
so that the cervical lips are rolled outward, everting the cervical mucosa 
Wien this occurs the cervix is patulous, enlarged and the typical “fish- 
mouth” appearance results 

■’ ^ Leukoplakia. — Leukoplakia is the term applied to gray-wliitc, thick- 
.cned areas which may be seen on the cervix. If the patch is nibbed oil 
it will return in a short while. We rarely see true leukoplakia of the cervix 
It must be remembered that certain types of syphilis of the cervix may 
present a leukoplakic appearance 

Lacerations of the Cervix — Lacerations of the cervix arc found 
in the large majority of women who have home children In most in- 
stances superficial lacerations heal spontaneously. The deeper tears 
usually occur only with operative interference at the time of delivery 
Injudicious use of pituitrin may bring about severe lacerations. Delivery 
through an incompletely dilated cervix, particularly in the primipara, 
is often associated with deep tears of the cervix. Occasionally a ccrvicial 
tear may result because of a hasty instrumental dilation of the cervix 
prior to endomentrial curettage. 

Tears may occur anywhere in the cervix and may be single or multiple 
and may he limited to the cervix Or may extend into the lower uterine 
segment. 

The type of laceration is important since the splitting of the cervix 
may produce a progressive eversion of the mucosal elements of the cer- 
vix. The important symptoms are due, not to the laceration itself, but 
to the infection superimposed upon the laceration. The infected, in- 
flamed laceration is, of course, just another type of chronic cervicitis. 
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Hypertrophy of the Cervix. — When the cen-icitis is of long stand- 
ing and the severity of the condition increases, hypertrophy of the cervix 
invariably results because of the cyst formation that has taken place 
and because of the replacement fibrosis that results. 

Depending upon the degree of cervicitis that is present, there may or 
may not be an3' symptoms referable to the pelvic region. The simple ero- 
sion may only be detected on routine pelvic examination of the woman 
who is symptom-free. Occasionally the only complaint of these patients 
is sterility*. Usually, however, the symptoms of leukorrhea, backache and 
lower abdominal pain may be elicited by careful questioning in any 
patient with a marked degree of cervicitis. 

Treatment of Chronic Cervicitis. — The treatment of the cervical 
lesions, erosion, eversion, cervicitis and laceration, must take into 
consideration the underlying pathology of the condition. The methods of 
treatment will be discussed under one heading since the lesions frequently 
overlap and sharp lines of demarcation cannot always be made. 

The most important consideration in the management of cervicitis is 
whether or not beginning cancer is present. It would certainly appear 
that there is a distinct relationship between the occurrence of carcinoma 
of the cervix and cervicitis. If cancer is present the diagnosis must be 
made at the earliest possible moment so that successful treatment may 
be started. If cancer is not present, elimination of the cervicitis should 
prove to be an important factor in preventing the first malignant change. 

Before any plan of treatment is embarked upon, a careful pelvic and 
rectal examination must have been done. In addition to the usual bi- 
manual examination it is essential that the cervix be exposed completely 
and be examined with the aid of adequate light. We prefer to use a head- 
mirror so that the entire cervix is well illuminated. When it is necessary 
to examine a virginal patient in whom it is difficult to utilize the usual 
virginal speculum satisfactorily, we have found the Kelly cystoscope to 
be a valuable adjunct in exposing the cervix for examination. If there 
is any doubt about the findings, examination under anesthesia is of 
course recommended The Papanicolaou method of study of the cervical 
or vaginal secretion, utilizing the suction type of pipette or the Ayre type 
of cervical spatula, is used when indicated. On the gynecologic ward 
sendee at Jefferson Hospital all patients have the benefit of vaginal 
cytologic study by the Papanicolaou method prior to any operative 
procedure 

In the past the local application of powders, pastes and caustics such 
as silver nitrate was popular in the management of cen'ical erosions and 
the like. We do not favor the use of such methods in the treatment of 
the abnormal cervix. 
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Minor Lesions — For the patient with a minor degree of cndoeervi- 
citis with its usual associated cervical stenosis, satisfactory treatment, 
which includes adequate drainage of the cervical canal and destruction 
of the diseased endocervicnl tissue, may be carried out in the office. 
We use a 1:1000 aqueous solution of zephiran to cleanse the cervix prior 
to any operative manipulation After the cervix has been effectively 
cleansed the external os may be easily dilated w ith a pair of uterine dress- 
ing forceps or a small Goodell type of dilator If, after six to eight weeks 
of adequate dilation of the cervix, the cndoeervicitis is still present, espe- 
cially if there is an associated eversion, the diseased tissue should be 
destroyed by coagulation or cauterization w ith the electric cautery. For 
the small area that needs to be treated the nasal tip cautery is quite 
adequate, and the treatment necessary consists of a few linear strokes 
about $ inch deep and $ inch apart through the everted area, including 
the edge of the external os Anesthesia is not necessary ami the whole treat- 
ment should be completed at once If the coagulation current is available, 
it is more convenient and a little more adequate Immediately after treat- 
ment the vaginal discharge increases and there may be slight vaginal 
bleeding. Ordinarily, the cervix is healed in three to four weeks This 
type of treatment is not applicable for larger lesions of the cervix and 
of course should never lie used when there is any suspicion of cancer, since 
no biopsy is taken If additional treatment is given, six to eight weeks 
should elapse so that healing is complete. 

For the patient who has developed a minimal eversion and or erosion 
subsequent to delivery, cauterization or coagulation of the cervix should 
be done The method is the same as that already described. The treat- 
ment should not be instituted for at least six weeks after delivery since 
normal involution of the pelvic organs frequently causes the diminution 
or even complete disappearance of the supposed erosion of the cervix. 

Extensive Lesions. — For the patient who lias a lesion more extensive 
than the minor endoeervicitis or the minimal eversion and/or erosion 
which is discovered at the time of the first postpartum visit, a different 
approach must be made. 

The policy on the gynecologic service at Jefferson Medical College Hos- 
pital is ns follows: All patients with diseased cervices are admitted to the 
hospital and the usual complete prcoperative studies are performed in- 
cluding a complete blood count and sedimentation rate. We feci that 
surgical treatment of the cervix should not be undertaken in the presence 
of an associated pelvic inflammatory disease that is not quiescent. In 
the presence of an elevated temperature or white count, or an increased 
sedimentation rate, operation is deferred until the studies are within the 
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normal range. Vaginal anti cervical smears arc examined by the Pa- 
panicolaou method. 

The patient is prepared for operation in the usual fashion and the ap- 
propriate anesthesia is used. (Sodium pentothal is being used more and 
more frequently.) The vagina and cervix are cleansed, the cervix is 
grasped with a tenaculum and well exposed. After thorough dilation of 
the cervix with the Goodell dilators, a fractional or differential curet- 
tage is performed. The cndoccrvix is first completely curetted and the 
tissue is placed in a separate receptacle The endometrial cavity is 
then curetted, being especially sure that the cornual areas have been 
thoroughly investigated. Then a circular biopsy of the cervix is per- 
formed. A scalpel is used and a wide core of cervical tissue including the 



Fig. 300 Fig 391 

Fig. 390 — Wide excision of affected tissue, removed tiy circular bmpsj 
Fig 391 — Lateral view of line of excision of affected tissue 


cndoccrvix is removed (Figs. 390, 391). The line of excision must be well 
beyond the cervical lesion. It is oftentimes helpful to grasp the tissue to 
be removed with Allis forceps before the excision is complete. If this 
type of procedure is carried out, the area of junction between the strati- 
fied squamous epithelium and columnar epithelium will be completely 
excised. It is considered that most cervical cancers begin in this region. 

After the circular biopsy has been completed an endocervical resection 
(conization) is done, using the Bovie endotherm, Hyams electrode, the 
Crossen electrode or the T. K. Browm modification of the Crossen elec- 
trode. The electrosurgical resection adequately controls the bleeding. The 
circular biopsy is done first so that an adequate amount of tissue may 
be obtained, without cellular distortion by heat, and so that the all-im- 
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portant dquanums-cclumnar junction may be completely remoced The cone 
of tissue is cut into several blocks and sectioned for histological examina- 
tion. It is by doing biopsies of this type that carcinoma in situ may best 
be discovered 

If the amount of cervical disease present is small, a satisfactory cn- 
docervical resection may be done without preliminary circular biopsy, 
provided that the line of excision is well away from the margin of diseased 
tissue and provided that the operation is completed rapidly enough so 
that a minimum of charring of tissue results If there is any suspicion 
of cancerous change wc, of course, precede the endocervieal resection h,\ 
circular biopsy. A firm vaginal packing is usually allowed to remain in 
place for twenty-four hours after operation to promote hemostasis. 

The patient is asked to return for examination about three weeks after 
operation At this tune is is imperative that the cervix be dilated with .v 
uterine dressing forceps or small Goodell dilator so that annoying cer- 
vical stenosis does not develop It is usually necessary to dilate the cervix 
for a few months after operation 

When the diseased cervix is unusually hypertrophied or there is marked 
irregularity m the size of the lips it may not be feasible to perform a 
circular biopsy and then an endocervieal resection. It is usually better 
to perform a trachelectomy when there is hypertrophy of the cervix We 
prefer to split the cervix as far up as required, excise the redundant poste- 
rior lip of the cervix with a curved incision and then excise the anterior 
lip of the cervcc with a similar incision. Hemostasis is obtained by means 
of interrupted sutures after which the flaps of vaginal ttssue are sutured 
in place so that a small completely re-epithehzed cervix results. The 
Stunndorf type of suture may be of aid in approximating the tissues 
accurately It is important the the sutures not be tied tightly and that 
an adequate cervical canal is allowed to remain. 

Circular biopsy of the cervix with endocervieal resection or tracltclec- 
tomy may, of course, be performed in conjunction with other gynecologic 
procedures such as repair of cyitocele or rectocele 

Occasionally there is a jiersistiug cervicitis in an old cervical stump 
following supravaginal hysterectomy. The same plan of treatment may 
be carried out w ithout additional difficulty. 

When there is associated uterine or adnexal disease m conjunction with 
a diseased cervix, not carcinoma, complete hysterectomy ls tlie procedure 
of choice. 


CAECINOM A-1N-S ITU 

The histological appearance of "nomnvasive cervical carcinoma" or 
“intraepithelial carcinoma” has become increasingly familiar to those m- 
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terested in gynecological pathology. The cellular changes (variability of 
the size and shape of the cells, frequency of cellular mitoses, loss of normal 
epithelial stratification) are identical with the changes present in invasive 
or metastatic cancer. TeLindc has emphasized the frequent occurrence 
of basal cell hyperactivity in the surface epithelium in intraepithelial 
cancer (Figs. 392, 393). Carcinoma-in-situ is strictly a histological diag- 
nosis and may mean that the biopsy was taken from tlie periphery of an 
advanced cancer, that cancer is present elsewhere in the cervix or that 



Fig 393 — Photomicrograph of cervical biopsy taken from patient under observation 
at the American Oncologic Hospital Sharp demarcation between abnormal and normal 
epithelium. Basal cell hyperactivity is demonstrated 

only intraepithelial cancer is present and no invasion has as yet taken 
place. 

Clinically, the appearance of true carcinoma-in-situ is not that of cer- 
vical cancer. On pelvic examination there may be no apparent abnor- 
mality of the cervix. Usually the appearance is that of cervicitis, erosion, 
eversion, laceration or leukoplakia. Most of these lesions arise at the 
junction of the stratified squamous epithelium with the columnar epi- 
thelium ; this point may occasionally be within the cervical canal. The 
circular biopsy is ideal for removing this region. TeLinde has treated a 
fairly large group of patients by means of a modified Wertheim operation 
in which a fairly wide cuff of vagina and a portion of the parametrium is 
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removed. No gland dissection is done In younger patients an ovary may 
be conserved. 

At Jefferson Hospital we have had seven patients in whom the diag- 
nosis of carcinoma-in-situ seems tenable. We do not use hysterectomy 
or irradiation in the treatment. At present any patient m whom a diag- 
nosis of carcinoma-in-situ lias been made is subjected to an extensive 
circular cervical biopsy so that we may be assured that there is no under- 
lying invasive cancer. These patients are placed in a special category 
and are followed at regular intervals in our “follow-up clinic” by means 
of pelvic examinations and Papamcoloau smears. So far none of our pa- 



Fig 393 — Snmc patients na in Figure S9? More marked basal cell h} peraclmti millions 
of normal si rat ifica lion. 

tients has developed invasive ameer but it is too early to suggest that 
none oF these cases will ever develop invasive cancer. 

It should be emphasized that earcinoraa-in-situ may be present in the 
cervix which clinically may appear to be the seat of a benign erosion or 
cervicitis. There may be no symptoms referable to the cervix itself, al- 
though with careful questioning, a history of postcoital spotting may 
oftentimes be obtained When the pathological diagnosis has been made, 
it is imperative that a more radical type of biopsy be performed so that 
the presence or absence of underlying invasive carcinoma may be de- 
termined We feel that the circular type of cervical biopsy followed by 
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electrosurgical endocervical resection is an excellent method of detecting 
early invasive carcinoma or carcinoma-in-situ in an otherwise unsuspected 
cervix. It is by means such as this that more early cancers will be diag- 
nosed or perhaps prevented. 

CERVICAL POLYPS 

Small, fleshy, red pedunculated tumors may arise from the cervical 
canal or portio. They may often be found on routine examination without 
any symptoms. Usually intcrmenstrual bleeding, vaginal discharge or 
postcoital bleeding is present. 

Treatment. — Polyps should be removed. If the polyp is small and the 
entire base is easily visualized, it may be removed in the office by excising 
the polyp and pedicle and cauterizing the base. Usually, however, the 
base cannot be completely visualized and there is an associated cervicitis 
and erosion. In this event the patient should be hospitalized and after 
thorough cervical dilation under anesthesia the polyp may be removed. 
A curettage must accompany the polypectomy and it is usually necessary 
to perform an endocervical resection at the same time to correct the as- 
sociated cervicitis. All polyps, after removal, should of course be ex- 
amined histologically since occasionally they arc malignant. An endo- 
metrial polyp or pedunculated uterine myoma may give the appearance 
of a cervical polyp. When intermcnstrual bleeding is associated with the 
presence of a polyp in the older woman we prefer to have radium available 
at the time of polypectomy and curettage since there may be an asso- 
ciated fundal malignancy. 


CERVICAL MYOMA 

Ordinarily, cervical myoma are found in association with uterine my- 
oma and should be treated in conjunction with the uterine tuinor. Rarely 
the tumor may involve the cervix alone. If small it may be treated like 
the cervical polyp but if it is large complete hysterectomy may be neces- 
sary. 


CERVICAL TUBERCULOSIS 

Cervical tuberculosis is a rare lesion and is usually found in conjunction 
with tuberculosis elsewhere in the pelvis. Clinically the appearance is 
that of carcinoma of the cervix. The diagnosis is made by biopsy. The 
treatment is complete hysterectomy and removal of both adnexa unless 
the amount of systemic disease present does not make it seem feasible 
to submit the patient to this type of surgery. 
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CERVICAL SYPHILIS 

Chancre of the cervix is comidend a frequent site of the primar}’ lesion 
The chancre may he erosive, ulcerative or vegetative The secondary 
lesions are usually ulcerative with a rather yellowish discoloration L< u- 
koplakic changes are common. Tertiary syphilis of the cervix is usuallv 
attended by hypertrophy of the cervix with ulceration Clinically, cei- 
vical syphilis must be differentiated from cancer and tuberculosis in 
the gynecologic follow-up clinic at Jefferson there is recorded the historj 
of one patient who apparently originally had a cervical lesion which was 


usual antisyphilitic regimen, penicillin, arsenicals and bismuth 
THE ADNORAIAL CERVIX DURING PREGNANCY 
Cervical polyps, cervicitis, cervical erosions, condylomata and decidual 
reactions may occur in the cervix during pregnancy. The decidual reac- 
tion may simulate enreinoma in appearance. As a part of good prenatal 
care every cervix should be inspected carefully at the first prenatal visit 
and again at the sixth or seventh month of pregnancy. Any suspected 
area, erosion or polyp should have the benefit of a biopsy. If the biopsy 
is carefully taken there is little or no danger of interrupting the preg- 
nancy. Carcinoma of the cervix may occur during pregnancy and the 
earlier the diagnosis is made the better the chance for successful treat- 
ment. 


SUMMARY 

1. A description of the anatomy and physiology of the cervix is given 

2. The symptoms, etiology and clinical picture of chronic cervicitis are 
discussed. Congenital erosion, simple erosion, papillary erosion, fol- 
licular erosion, nabothian cysts of the cervix, ectropion, eversion, leuko- 
plakia, lacerations and hypertrophy are described. 

3. The treatment of the minimal cndocervicitis and postpartum “ero- 
sion” by cauterization and coagulation is discussed 

4. The management of more advanced disease by means of the circular 
biopsy and endocervical resection is described. The importance of car- 
cinoma is emphasized. The indications are given for trachelectomy and 
complete hysterectomy. 

5. Carcinoma in situ is discussed 

6. Cervical polyps, cervical myomas, cervical tuberculosis and cervical 
syphilis are briefly discussed. 



MANAGEMENT OF TIIE ABNORMAL CERVIX 


141S 


7. The management of the abnormal cervix during pregnancy is briefly 
outlined 

8. The importance of adequate biopsy in the suspected cervix is 
stressed. It is only by this means that carcinoma in situ and early invasive 
cancer may be diagnosed. The importance of the treatment of the dis- 
eased cervix is emphasized. 
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CONTROVERSIAL FACTORS IN THE MANAGEMENT OF 
CARCINOMA OF THE CERVIX 

Robert A Kimbrough, Jr., M.D., F.A.C.S.* and Cruo W. 
Muckle, M.D.f 

HISTORICAL SURVEY 

Until comparatively recent times, carcinoma of the cervix was con- 
sidcred a hopeless condition. Treatment consisted of supportive measures, 
palliative curettements and the relief of pain. Astruc, physician to the 
king of France, in his Treatise on Diseases of Women, in 17G2, sum- 
marized the remedies in use at that time for the so-called cure of cancer. 
Various preparations of belladonna and hemlock were in vogue because 
these substances were thought to stay the progress of the disease. Tiberius 
Lamberger of Groningen was particularly enthusiastic over the efficacy 
of belladonna and Anthony Storck of Vienna claimed that even large 
cancers were cured in a month or two by 30 grains of hemlock taken 
internally each day Blood letting and drastic purging, the great panaceas 
of the time, were advocated by everyone who treated cancer Liquid diet, 
consisting of broths and the milk of goats and asses, was thought to have 
a retarding influence on the growth. Local treatment consisted of douch- 
ing and application of decoctions of nightshade and house leek, solutions 
of lead, and a broth made from young frogs, crawfish, crabs, snails and 
earthworms. For the control of bleeding, the juice of plantain and shep- 
herd’s purse was injected into the uterus To this mixture alum was fre- 
quently added. Opium by mouth and by local application was widely 
used for the relief of pain. 

At this time few r attempts were made to remove the involved struc- 
tures, although as early as 1560 Andrea della Croce of Venice had per- 
formed a hysterectomy with a cautery iron for carcinoma in a prolapsed 
uterus. 

Little progress was made with treatment of carcinoma of the cervix 
until 1801 when Osiander advocated amputation of the cervix as a cura- 
tive measure Sauter, of Constance, in 1821, is credited with performing 
the first vaginal hysterectomy for cancer and this procedure was widely 
followed for the next generation. After the advent of anesthesia and un- 
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pruvctnent m surgical technic, steady progress was made m more com- 
l >letc extirpation of the involved structures by the abdominal route Great 
credit is due W A, Freund who, in 1878, first advocated better exposure 
of the pelvic organs by use of the position later popularized by Trcnde!- 
enberg By 1879, he had performed six hysterectomies for carcinoma of 
the uterus, three of these patients survived the procedure, one of whom 
lie exhibited twenty-six years later at a gynecologic conference m Breslau 
Ahlfeld, in 1880, found the immediate mortality rate from abdominal 
hysterectomy for cancer to be 73 per cent Because of this terrific mor- 
tality tiic majority of surgeons returned to the vaginal approach which 
had been originally proposed by Sauter, and by 1890 approximately 90 
per cent of patients survived this procedure. 

Because of the obvious advantages to be gained by inspection of the 
upper limits of the disease oilier surgeons devoted their attention to fur- 
ther development and refinement of abdominal hysterectomy. In 1896, 
while Resident in Gynecology at Johns Hopkins Hospital, John G Clark 
proposed and performed radical abdominal hysterectomies, removing 
the uterus, upper vagina, adnexa, the parametria, and the regional lymph 
glands in one piece. lie emphasized the necessity of isolating the ureters 
in order that the parametria might be removed with relative safety 
Rumpf, working independently, advocated a similar operation during the 
same jear Wcrthcim, m 1898 developed his radical hysterectomy and 
to him is due tremendous credit for popularizing this procedure. Wide- 
spread adoption of the radical operation furnished abundant material 
for study of the method of growth of carcinoma of the cervix and firmly 
cdnblishcd the fact that cure could be obtained surgically only by ex- 
tirpation of every ramification of the growth. Important information was 
collected concerning the incidence of involvement of the parametria and 
regional lymph glands Tlius it was found that the growth had extended 
beyond the coniines of the uterus in approximately two thirds of the 
cases w Inch preoperatively had been considered to be operuble Even in 
early cases the regional glands were found involved in 30 to SO per cent 
of cases, easily explaining the negligible incidence of cure among those 
patients who had been subjected to ordinary hysterectomy 

Taussig, m his review of the literature of this period, found the in- 
cidence of glandular inctastases to be 25 to 33 per cent in Stage f cases , 
45 to 50 per cent in Stage II and III cases , and 66 per cent to 100 per 
cent in extremely late cases. It is interesting to note tliat the five-year 
survival rate which ob tains whether treatment is surgical or by radiation 
is almost identical with the absence of glandular involvement 
‘ Following the work of Clark, Rumpf, and Wertheim, radical abdominal 
hysterectomy became the accepted method of treatment of operable cases 
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of carcinoma of the cervix throughout the world. Extensive cases were 
treated palliativcly by curettage, cauterization, an<l the application of a 
variety of caustic preparations. 

After the advent of radium in 1915, the majority of surgeon* aban- 
doned operative treatment because of its high immediate mortality. 
Thirty per cent of Wcrtheim’s first 100 patients failed to survive the 
operation; the rate was reduced to 15 per cent in his later cases It is 
estimated that the average mortality rate of the radical operation during 
its heyday was approximately 20 per cent , and even this staggering figure 
docs not take into consideration tlic large number of women who rverc 
doomed to invalidism by postoperative urinary and rectal fistulas. 

In 1911 Werthcim published the results of his first 500 radical opera- 
tions. He had operated upon approximately half of the patients who had 
applied to him for treatment. Of these 42 9 per cent were alive and free 
from evidence of cancer at the end of five years, giving an absolute sur- 
vival rate of 18.4 per cent. 

Victor Bonney became the outstanding successor of Wertheim in con- 
tinuing the radical surgical approach. By gradual extension of his criteria 
of operability, he operated upon 03 per cent of all patients coming to 
him, with an absolute five-year salvage of 25 per cent Ills operative 
mortality was 14 per cent in 500 cases. 

Kelly and Burnham of Baltimore in 1912, initiated the elective treat- 
ment of carcinoma of the cervix with radium. The negligible primary 
mortality, the absence of postoperative morbidity, the almost miraculous 
immediate response, and the high incidence of apparent cures resulted 
in its adoption as the treatment of choice in most of the major gynecologic 
clinics throughout the world. 

radiation therapy 

From 1920 until comparatively recently, radiation in various forms was 
almost universally accepted as the treatment of choice for all cases of 
carcinoma of the cervix. 

The technic of radiation therapy has undergone a gradual evolution 
during the past thirty-five years; with increase of knowledge of the phys- 
ics of radiation and the biologic reaction of tissues to this form of therapy 
it is rare indeed to see the needless destruction of tissue which was for- 
merly referred to as “the usual radium slough.” In most clinics at the 
present time treatment with high voltage x-ray precedes the local ap- 
plication of radium. This has the fourfold advantage of devitalizing the 
cancer cells before local manipulation may cause their dissemination, of 
at least partial sealing of lymphatic channels, clearing up the ever present 
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local infection, anti effecting an amazing restoration of the o.-o<< i-d- 
tortcd anatomical relationships. 

At Pennsylvania Hospital we have given 2000 to 2800 roent _* 
measured in air to one 15 by 15 can port anteriorly and posteriori \ ' < - > 
recently «e have abandoned our earlier goal of giving this arhitr.ii \ I 
age and now give all the deep therapy which the patient will taler. i ' < - 1 
amount being limited only by the cutaneous and general cooitil ni i, - . ■< 
reactions For protection of the bladder and lower bowel a strip <d '< i 



Fig. 304 — IbiCrns showing tuual position of fhe mt radium unit* timer bn< ,, i. 

receiving 10 »kin erythema du>rs. outer line 5 skin erythemt doses (Lucs) ■> > ' fluid. 
»hos high voltage v-raj port* to broad ligament and pelvic floor The 4 > iti <• > .. uui ui 

front 8R<I bach protects bladder and intestines from Additional irradiation Hi it nird 
lone receives only about half the v-iadiation of lateral fietd 1 . (foiirtisi >>l 1 ’ J*tul \ 
Bishop ) 

4 cm mde and 5 mm thick is placed on the skin m the mnllm. prior 
to each treatment (Fig, 394). The remaining areas are filtered b\ l mm 
of aluminum and 0 5 mra of copper Two hundred ktlov olts art utilized 
at a distance of 50 cm The effective wave length is 0 160 Angstn.ni unit, 
and the half value layer is 0 00 mm. of copper. If well tolerated 200 ro- 
entgens are administered anteriorly and posteriorly three tunes each 
week. In our earlier cases two lateral ports were used but this was dis- 
continued because of the high incidence of fracture of the neck of the 
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femur following this relatively ineffectual amount of exposure. The addi- 
tion of the lead strip, which reduces the depth dose to the midlinc struc- 
tures by 50 per cent, has diminished the number of both early and late 
bladder and bowel reactions. 

The abdominal and loin ports are often supplemented by a cervical 
port, the radiation being delivered through an intravaginal cone. Behney, 
and more recently, Taylor and Twombly, have reported promising im- 
provements in salvage following use of this method, particularly as com- 
pared to the use of interstitial needles. 

Four weeks after completion of the x-ray cycle the local application 
of radium is made. Technics vary widely in minor details but the con- 



pig- 395. — Horizontal isodose curves for colpostat with capsule m each lateral fornix, 
.i ini capsule vertically against cervix. S E D. refers to skin erythema dose (After Lucas, 
1936) 

vensus is to give approximately G(f00 milligram hours to the cervical area, 
including the cavity of the uterus and the bases of the broad ligaments. 
This dosage will vary upward if small amounts of heavily filtered sources 
of radiation are used, or downward if larger quantities of radium are 
utilized. Our own technic (Fig. 395) is to place three 10 mg. capsules 
into the cervical canal filtered by 1 mm. of platinum. One 10 mg. capsule 
filtered by 2 mm. of platinum is plated in the vagina anteroposteriorly 
across the cervix, and a 10 mg. capsule similarly filtered is placed in each 
side of a colpostat. This technic utilizes a total of CO mg. of radium which 
is left in place for a period of 100 hours. The intravaginal portion of the 
treatment is omitted in those patients who have previously received x- 
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r.iy therapy through the vaginal cone. Not infrequently the radium dos- 
age is divided into two applications at an interval of one month. Itecauve 
of the potent dangers of infection and of injury to the ureters ami the 
uterine vessels we do not use radium needles. 

"When the canoencidal effects of radium were first understood it seemed 
quite logical to insert radium needles into cancer-bearing tissue. Because 
of the difficulty in placing the needles, lack of proper filtration, and ex- 
cessively long application, fistulas v. ere not infrequent. As a result the 
umj of needles u as generally discontinued. A few clinicians still use them 
With good results. Recently Waterman has renewed interest in this tech- 
nic by his excellent results, obtaining a 39.3 per cent absolute five-year 
survival rate in 127 cases, and a relative five-year survival rate of 44.9 
per cent in 109 cases treated primarily with needles. In a group of 485 
patients treated with needles, only twelve patients developed fistulas 

Considerable controversy exists concerning the value of radiation ther- 
apy of cancer which has already extended to regional lymph glands. The 
late Fred 3. Taussig concluded from his own experience and from an ex- 
tensive review of the subject that radiation therapy did not destroy me- 
tastases in lytnph glands, and for this reason he developed bis technic 
of lymphadeneetoray as an adjunct to full radiation therapy. By tins 
method be was able to increase his five-year salvage from 22.0 per cent 
to 38t» per cent in groups of cases of comparable extent (Group li 
League of Nations Classification). 

On the other hand, Morton, who also performs lymphadenectomy in 
selected cases, found cancer in lymph glands three times more often in 
patients who had not received x-ray therapy than in a comparable group 
who bad been so treated. This would indicate that present methods of 
x-ray therapy can destroy cancer in lymph glands This is further sub- 
stantiated by the greatly improved salvage reported by many clinicians 
following the use of modem methods of roentgen therapy (Ward, 
Schmitz, Miller, Given). Because we believe that x-ray therapy docs de- 
stroy cancer »n lymph gUndi we ha\\> not adopted lymphadenectomy 
as a routine m our clinic. The benefits of the operation do not seem to 
us to justify its hazards. 

Results of Radiation. Therapy. — The absolute results of any form 
of treatment for cancer must be calculated upon the number of patients 
who are living and free from evidence of cancer after a standard num- 
ber of years compared to the number of patients who apply for treat- 
ment. The rclatn e survival rate is based upon the number of patients 
who were actually treated. Unfortunately there is such a wide variation 
in methods of reporting results that comparison of survival rates is 
extremely difficult The average absolute five-year survival rate follow- 
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ing combined radiation therapy as estimated from present day reports 
is in the neighborhood of 25 per cent. 

A fair average of five-year salvage figures for growths apparently 
limited to the cervix is 75 per cent; for those questionably limited is 
50 per cent; for those which have invaded the broad ligaments is 20 
per cent; and in the group of cases in which the growth has involved 
the entire pelvis, the five-year salvage is practically nil. These results 
reported by a large number of gynecologists and radiologists, are quite 
comparable with the salvage obtained by such master surgeons as Bon- 
ney and Wcrtheim with the radical operation. The primary mortality 
is practically nil and urinary fistulas and other untoward postoperative 
sequellac arc rare. 

The absolute survival rate at the Pennsylvania Hospital in a group 
of 130 patients seen from January 1, 1933, to December 31, 1941, was 
27.0 per cent. The classification devised by Henry Schmitz has been 
utilized in our clinic since its inception. Ilis grouping is comprehensive, 
simple, workable, and is easily remembered. Furthermore, his limita- 
tion of Stage I cases to those no larger than one centimeter in diameter 
places the division between early and late cases at a logical point. In 
Stage I cases our salvage was 85.7 per cent, in Stage II, 47.3 per cent; 
in Stage III, 18.2 per cent. In the late (Stage IV) cases there were no 
five-year survivors. It is interesting to note that these survival rates 
are in direct proportion to the usually recognized absence of involve- 
ment of the regional lymph glands. This clearly brings into focus the 
necessity of either more effective technics of radiation or the surgical 
removal of the metastatic glands. 

THE RADICAL SURGICAL APPROACH 

Within the past few years Meigs, Taylor, Counsellor, Morton, Car- 
ter, and a few others have returned to the Wcrtheim operation com- 
bined with Taussig’s lymphadcnectomy for the treatment of certain 
early selected cases. Meigs has recently detailed his reasons for this 
decision as follows: 

“1. If the cervix is removed, there is no chance for recurrence in it. 

“2 If the cervix is removed no cancer can grow in it as a re-occur- 
rence. 

“3. Certain cancers of the cervix are radiation-resistant. 

“4. From the work of Bonney and Taussig it has been proved that 
about 20 per cent of patients with lymph gland involvement can be 
salvaged by surgery.” 

Those who advocate this method restrict its use to good operative 
risks in whom the growth involves not more than the entire cervix and 
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the upper portion of the vagina. It is not applicable to those cases In 
which the parametrium is invaded . 

Meigs has performed this exacting procedure 100 times without an 
operative death, and he has hail more than forty consecutive cases 
without development of a single urinary fistula. Of the thirty-six pa- 
tients who had been operated upon more than three years previously, 
he reported in 1916 that 77 7 per cent were living and well. Since the 
many advances in modern surgical technic, especially liberal use of 
blood transfusion and the antibiotics, have decreased the hazards of 
this formidable operation, it is hoped that qualified individuals will 
continue the surgical approach to this problem until time will permit 
a proper evaluation of its results. At the present time the results of 
surgical treatment arc not significantly better than those following ra- 
diation therapy in cases of similar extent. There is little doubt that 
the general adoption of the radical operation would result in needless 
mortality and morbidity. Most of us who treat cervical carcinoma 
should not abandon radiation therapy , rather, we should be quite sure 
that each patient promptly receives -optimal therapy. 

SUMMARY 

Whether early cancer of the cervix is treated by irradiation or by 
adequate surgery it is curable in approximately three fourths of the 
cases. Practically none of the late cases can be salvaged. Unfortunately 
at the present time more than 73 per cent of patients apply for defini- 
tive treatment after the disease has advanced beyond any reasonable 
hope for cure. Our duty as doctors is clearly defined in our obligation 
to educate the public concerning the significance of abnormal bleeding 
and the necessity of frequent periodic pelvic examination of all women. 
Medical students, interns, residents and practicing physicians must be 
made more conscious of these specific duties if wc arc to accomplish 
any real progress with our present admittedly deficient methods of 
treatment 
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THE DESIRABLE MANAGEMENT OF FUNDAL CARCINOMA 

Lewis C. Scheffet, M.D., Sc.D. (Hon.), F.A.C.S.* and Warren 
R. Lang, M.D.f 

The desirable management of any malignant lesion is its elimination 
in such a way that recurrence is unlikely and the patient’s survival 
assured. This is a difficult goal to attain in many instances for reasons 
familiar to most of us. Speaking specifically, however, carcinoma of 
the uterine fundus (or corpus) begins primarily as a localized endo- 
metrial growth, with few exceptions tends to spread comparatively 
•slowly, and gives ample warning of its presence in the meantime. This 
fortunate association of events makes fundal carcinoma much more 
adaptable to complete eradication than is the case with malignancy 
in more remote areas of the body. Likewise, a cancer of similar extent 
in the cervix, certainly an accessible site, has much less chance of eradi- 
cation since parametrial and lymphatic extension in this region can 
and does occur much more promptly than in the fundal lesion because 
of anatomical variations. 

The purpose of this clinical presentation is to discuss some factors 
relating to the etiology, pathology, symptomatology, and diagnosis of 
fundal cancer which have a distinct bearing upon management, selec- 
tive treatment, and results. 

ETIOLOGICAL CONSIDERATIONS 

Within recent years numerous writers have given earnest thought 
to the possible influence of unrestrained estrogenic activity on the di- 
rect development of endometrial carcinoma. This is perhaps a logical 
sequence to the earlier postulation that endometrial hyperplasia, al- 
though initiated by persistence and excess of estrin, might itself be the 
precursor of fundal cancer. For anyone particularly interested in this 
earlier viewpoint, reference to Howard C. Taylor, Jr.’s 1 contribution 
of 1932 is recommended for initial study or for re-reading. Although 
Taylor left the final answer unsettled, collective evidence is presented 
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in this careful review of his own and earlier work that can well he 
weighed by any investigator today in pursuing this fascinating sub- 
ject. 

Novak and Yui in 1936,* following an hypothesis similar to that of 
Taylor, were particularly concerned about atypical hyperplasia in the 
postmenopausal patient, and its association with adenocarcinoma, de- 
claring their belief in a definite carcinogenic relationship between these 
associated lesions, presumably activated by persistent hormonal stim- 
ulation of the endometrium not necessarily from an ovarian source 
Their reasoning was disputed by TcLinde in his discussion of the pres- 
entation, and he based bis disagreement primarily on "what consti- 
tutes the minimum histologic changes necessary to a diagnosis of 
hyperplasia.” TcLinde further questioned Novak and Yui’s conclusions 
on the basis of his own experience in finding a similar histologic picture 
with respect to hyperplasia in postmenopausal endometna, in the ab- 
sence of adenocarcinoma A year later Payne’s 3 study revealed 2 4 per 
cent of associated fundal cancer occurring in 534 cases of endometrial 
hyperplasia (496 premenopausal and thirty-eight postmenopausal). lie 
emphasized further that since carcinoma was five times as frequent in 
the postmenopausal cases as m the premenopausal ones, then the in- 
cidence of malignancy should be higher if hyperplasia is a forerunner 
of cancer, even though postmenopausal fundal cancer is seen far more 
frequently than premenopausal, regardless of the endometrial pattern 

Jones and Brewer 4 were not able to demonstrate excessive or un- 
opposed estrogenic action in corpus carcinoma in a group study of 
sixty-eight such cases based on histologic and anatomic evidence of 
ovarian and endometrial function. It remained for Fahlund and Bro- 
ders, 6 in a recent comparative study of postmenopausal adenocarcinoma- 
tous and nonadenocarcinomatous uteri, to likewise present an antago- 
nistic viewpoint to the hyperplasia-adenocarcinoma concept by their 
concluding observation that atrophic endometrium was actually en- 
countered more frequently m malignant than nonmalignant uteri, and 
that the uninvolved endometrial areas in the group of patients with 
cancer did not differ materially from those having nonmalignant uteri. 
The contribution of Fahlund and Broders is especially valuable, too, 
because of the meticulous review’ of the literature that it embraces 
Tn this respect, a perusal of Novak and Richardson, Jr.’s* study of the 
proliferative changes in the senile endometrium may well be reviewed 
with profit, for they show that the long-time concept of the atrophic 
senile endometrium is not borne out by their finding of 30 per cent 
of moderate to active stages of proliferation and hyperplasia iu a study 
of 137 cases. 

It can readily be seen from this synopsis that there is no indisputable 



DESIRABLE MANAGEMENT OF FUNDAL CARCINOMA 


1427 


proof that endometrial hyperplasia, per sc, is the precursor of adeno- 
carcinoma of the fundus. On the other hand, every worker in the field 
has probably seen instances in which clinical observation has given 
the factual impression that hyperplasia has preceded adenocarcinoma, 
or has observed an area of hyperplasia accompanying frank cancer of 
the corpus. The evidence to date perhaps represents no more than a 
histologic coincidence. Still it cannot be denied that microscopic gra- 
dations between extreme hyperplasia and adenoma malignum may be 
such that interpretation with respect to therapy must be decided on 
the clinical aspect of the individual case in such instances. 

In 1942, the senior author and Dr. Jacob Hoffman 7 called attention 
to the possible use of the term “carcinoid hyperplasia” to describe 
atypical endometrial hyperplasia, so marked as to resemble closely the 
histologic low grade lesion generally referred to as adenoma malignum 
(Grade I). Novak and Rutledge* in 1947, in discussing the problem 
of atypical endometrial hyperplasia simulating adenocarcinoma, pre- 
sented a similar conception in greater detail. The pathologist hears a 
heavy responsibility when he announces his decision ; the clinician must 
assume his responsibility just as seriously, for the life of the patient, in 
the final analysis, is actually in his hands. 

It is not strange, then, that today our thoughts have turned more 
and more toward concepts based upon the investigation of those basic 
substances that enter into the realm of carcinogenesis by their growth- 
stimulating properties, particularly with respect to the female sex or- 
gans as exemplified by estrogenic activity. The knowledge gained from 
animal experimentation in the production of malignant lesions by pro- 
tracted estrin injections has demonstrated their carcinogenic activity 
when tissue susceptibility has yielded to huge dosage. While Gardner, 
Allen, Smith and Strong 9 succeeded in demonstrating cervical cancer 
experimentally in mice through continued estrogenic therapy, Bur- 
rows' 0 has called attention to spontaneous uterine cancer in rabbits, the 
occurrence of which suggested the presence of a singular endocrinop- 
athy in these particular animals. Greene 11 states in his report that the 
incidence of uterine adenomas closely paralleled that of toxemia of 
pregnancy in rabbits, and infers that the association results from the 
inability of the damaged liver to inactivate estrin which thereby 
reaches a carcinogenic level in the blood. 

It is quite natural that these phenomena should arouse interest in 
parallel manifestations in the human, and recent investigative work 
by Corscaden and Gush erg 11 has been nicely crystallized in a subse- 
quent clinical and histologic survey that has furnished interesting data 
in four categories made up of his own work and the findings of others. 
The latter publication by Gusberg, later in 1947, 13 is certainly worthy 



1428 


LEWIS C. SCJIEFFEY, WARREN R. LANG 


of quotation He first calls attention to the “response of the human 
endometrium to granulosa cell tumor of the ovary ” This association, 
of course, has been widely reported from various clinics In our own 
clinic at Jefferson we have not only observed endometrial cancer with 
granulosa cell tumors, but have reported two rare instances of granu- 
losa cell tumors occurring in patients with cervical carcinoma and 
appearing ten years after the arrest of the latter by irradiation 14 The 
coincidental finding of hyperplasia with theca cells tumors is equally 
well-known Certainly this speaks for an endocrine-tumor relationship. 
Gusberg then mentions “hyperplasia of the human endometrium fol- 
lowing prolonged estrogen administration.” and here again we observe 
a widely-seen clinical feature, whether synthetic or natural estrogens 
are the activating agents “Adenocarcinoma of the human endometrium 
following prolonged estrogen administration” is Gusberg’s next cate- 
gory That such therapy has actually been productive of fundal cancer 
is certainly controversial, but the occurrence is strongly to be suspected 
in the reported instances quoted from his own experience and from 
that of others We have seen one such possible instance in the Jefferson 
clinic Finally, the author refers to the “relation of hyperplasia of 
the endometrium to the development of corpus carcinoma,” the 
controversial association already commented upon in this presentation. 
Gusberg approaches this theme from the “endocrine background of 
patients with corpus carcinoma,” as evidenced l>y physiologic eccen- 
tricities lie nlso refers to their previously published observation that 
three and one-half times as many women who had received irradiation 
therapy for menopausal bleeding developed corpus carcinoma than 
would ordinarily have occurred in the general population Tins would 
indicate that a relatively frequentoccuriencc of hyperplasia in the meno- 
pausal era might well predispose those individuals tocndometrial cancer. 
The implication here is that unopposed endogenous estrogenic stimula- 
tion is the initiating carcinogenic factor It can readily he appreciated 
that today's postulations are a far cry from the earlier beliefs that 
fundal cancer was initiated by imperfect drainage from the uterine 
cavity, either because of cervical stenosis, or because of irregularities 
due to associated myomas, or that the latter |>cr se were the stimulating 
factor. Howexer, the high incidence of associated myomas with endo- 
metrial cancer mav after all merely reflect the influence of estrogenic 
stimulation and thus “tie in” with more recent concepts 

CLINICAL MANIFESTATIONS 

We behex'e that the consideration just given to the possible etiologic 
factors concerned with fundal carcinoma should be given due weight 
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when the means of controlling the condition are discussed. Proper man- 
agement is not merely a mechanical procedure ; keen evaluation of the 
patient as an individual problem, and not merely as a “case,” is prop- 
erly a helpful prerequisite, especially in view of the controversial points 
that exist with respect to etiology. Of equal importance is a thorough 
estimation of the clinical manifestations of the disease. In this phase 
there is much less disagreement than in the former ; for here are things 
we can see and study by physical means, rather than by postulations. 

Physical Peculiarities — The “Cancer Type.” — We have seen various 
interesting peculiarities among 200 or more patients with funds! car- 
cinoma treated in the Jefferson Clinic during the past twenty-seven 
years. These findings parallel in many respects the observations of 
others, notably those of Corscaden and Gusberg, Randall 1 * and Moss. 18 
First of all, there is a preponderance of obese or relatively obese women ; 
the rather high incidence of hypertensives, usually with varying de- 
grees of arterial and renal change; the more than occasional diabetic — 
and, strikingly, an absence of anemia in the vast majority. Postmeno- 
pausal bleeding in these women has, in a goodly proportion of them, 
been due to endometrial carcinoma. A distinctly leukorrhcal type of 
discharge is of much less significance. Naturally, they fall into the 
group whose average age is 59 j’cars and who comprise nearly 80 per 
cent of our total fundal cases, since four out of five patients with 
fundal cancer are over 50 years of age. Roughly a third of them have 
never been pregnant, and of these about one-half have never married. 
Also, women with fundal cancer arc more likely to have had menor- 
rhagia in the premenopausal and menopausal epochs. Definite post- 
menopausal bleeding lias occurred anywhere from one to twenty-six 
years after cessation of menses. 

From these observations one can almost “spot” the patient who is 
more than likely to have cancer of the corpus — and thus prepare for 
her proper management. Certainly all of them should be subjected to 
curettage, even though vaginal cytologic smears are reported negative. 
Doubtful or positive smears, while suggestive, must be confirmed by 
careful curettage. 17 Use of the aspiration technic should he discouraged 
when attempting to prove or eliminate cancer by curettage; the entire 
surface of the endometrial cavity should be scraped. While postmeno- 
pausal bleeding may be due to polypi, senile vaginitis, cardiovascular 
disease, or even to fibroids, the odds are against such diagnoses in the 
patient who presents the distinctive characteristics just mentioned. 

The Premenopausal Patients. — What about the clinical picture in 
that 20 per cent of women who are found to have fundal cancer prior 
to the cessation of menses? In this group the age limit is roughly 40 to 
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50, although occasionally patients in this category may be under 40 
Unfortunately it is among such women particularly that delay in di- 
agnosis and mistakes in therapy can happen, and for good Teason Men- 
strual irregularities of any type, more likely in this decade, are too 
often regarded primarily by the patient as a not unexpected feature 
of “change of life.” Hence, the disturbance is given little thought unless 
the bleeding is either too profuse, uncomfortably annoying, or merely 
inconvenient. So medical advice is not sought promptly enough. On 
the other hand, it is not too uncommon for a fear of learning the truth, 
or an undue sense of modesty, to contribute to this delinquency. For- 
tunately, both of these possibilities are perhaps diminishing in the light 
of today’s far-flung propaganda for early cancer diagnosis and care 
Granting that a certain proportion of the delay period incident to 
prompt recognition and treatment results from the ignorance or indif- 
ference of the woman herself, it is only too true that the physician 
first consulted is often the one responsible. He may be too busy to 
properly examine his patient or be reluctant to do so "when she is 
bleeding ” Many and many a writer and lecturer has called attention 
to the injudicious and indiscriminate use of endocrine therapy used to 
"control” bleeding at this time of life. 1 * In so doing even the most 
cursory pelvic examination may be omitted ; not only may the helpful 
diagnostic symptoms be masked thereby, but the loss of time occa- 
sioned makes less the chance of recovery if and when the true state 
of affairs finally becomes apparent 
Another hazard is that of a diagnostic error Fibroids may be dis- 
covered, for instance. The abnormal bleeding is attributed to this com- 
mon uterine tumor, inadequate surgery may be carried out. and an 
accompanying cancer found, not by the surgeon, but by the patholo- 
gist in the partially resected uterus Similarly, irradiation therapy with 
x-ray may be employed to control the hemorrhage and thus coinci- 
dental cancer may be overlooked. In both such instances, tragedy 
might well have been averted by the eanecr-conscious practitioner who 
would first have earned out diagnostic curettage to discover or rule 
out that possible adenocarcinoma of the endometrium lurking close 
by the fibroid growth Many of us too, have seen a conspicuous but 
benign cervical polyp removed as the source of abnormal bleeding, 
while the carcinoma within rests undisturbed because of failure to curet 
the uterine cavity at the same time that the polyp is removed 
These errors of omission and commission are really too frequent. 
Constant vigilance must be exercised — first, I>y the family doctor in 
evaluating the cancer potential of abnormal premenopausal bleeding, 
and second by the surgeon alert to the possibility that fundal cancer 
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may accompany an obviously benign uterine lesion — if correct diag- 
nosis and appropriate treatment arc to be attained. 

DIAGNOSIS AND TREATMENT 

It is our feeling that diagnosis and treatment are so closely associated 
that the discussion of one complements the other. What has been said 
of the clinical manifestations correlates to a degree the remarks re- 
garding the clinical considerations; without repetition it can be seen 
that both are truly allied with diagnosis and treatment in the broader 
sense. 

Variations in the Histologic Picture. — To begin with, it is essential 
to recall that there is considerable variation in the histologic picture 
presented by fundal carcinoma. It is probably true that the majority 
of the lesions fall into the panel of a low-grade type of malignancy — 
papillary adenoma malignum (Grade I) and adenoma malignum 
(Grade II). A lesser proportion represent an intermediate grouping — 
adenocarcinoma (Grade III), while solid cellular, or diffuse anaplastic 
adenocarcinoma (Grade IV) is the least common, being a very high 
grade malignant lesion. Adcnoacanthoma is the rarest. These histo- 
logic facts are of considerable importance when diagnosis and treat- 
ment are considered. As far as diagnosis goes there is little difference 
in symptomatology with respect to the gradation of the tumor. In 
regard to treatment, on the other hand, certain observations have 
been made in which the histologic picture plays a distinct part. It 
should also be recalled, from what has been said before, that gradation 
is not always as simple a matter as it would appear on paper. Because 
of this difficulty we have tried to simplify this phase of the problem 
in the Jefferson Clinic and Laboratory by confining our classification 
to low, intermediate and high grades of malignancy, .and this interpre- 
tation has proved popular in other clinics as well from the viewpoint 
of microscopic diagnosis. 

Clinical Classification. — -The clinical grouping of fundal cancer is 
by no means standardized, and various plans are in vogue in different 
clinics. These have been discussed and compared in a previous presen- 
tation by Scheffey, Thudium and Farell . 19 The classifications that 
are extant vary in character from those based simply upon operability 
and nonoperability, and upon the gross extent of the disease as inter- 
preted by the examiner, to the comparative size of the uterus when 
palpated, with or without apparent extension beyond it. In the Jeffer- 
son Clinic we have consistently followed the grouping of the American 
College of Surgeons At present the Editorial Committee of the 
“Annual Reports on the Results of Radiotherapy in Cancer of the 
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Uterine Cervix,” as formerly published by the Health Organization 
of the League of Nations, is engaged in preparing a possible grouping 
relating to cancer of the corpus, similar in scope to that of the League 
of Nations classification of cervical cancer This work will in all prob- 
ability be carried on under the aegis of the World Health Organization 
of the United Nations in Geneva While a standardized classification 
of the clinical extent of the disease would be most acceptable to all 
concerned, it seems to us that its chief importance will be in the field 
of comparative statistical study and that further discussion of this 
purely academic phase is not too pertinent to this presentation What 
wc arc concerned with at this time is the desirable management of 
fundal cancer in its various phases as the clinician sees it. 

Surgical Eradication. — We have more or less summarized the 
symptomatology of fundal cancer, the age incidence, and the condi- 
tions under which its presence may be suspected with reasonable 
assurance of confirmation. Traditionally, the diagnosis and treatment 
of fundal carcinoma was largely empirical and similar, tn general 
approach at least, to the management of cervical carcinoma From the 
pioneer abdominal hysterectomy of Freund in 1878, from the later 
technics of Werder and Wertheim, together with the technical re- 
finements of Ries and Clark, we have come a long w ay to the present- 
day masterly procedures of Bonney, the late Frank Lynch and of 
Joe V Meigs 

The radical operation for cervical cancer, to be successful, depends 
upon complete removal of all regional lymph nodes, if and when this 
procedure is indicated This has not held true for cancer of the corpus 
Before the wider implications of total hysterectomy were appreciated, 
the supravaginal technic was for jears the procedure of choice in 
patients with benign disease involving the fundus , and many times in 
the past fundal cancer was treated in like fashion with inevitable re- 
currence only too often With the newer concept of diagnostic cu- 
rettage, it became evident that cancer of the endometrium could be 
discovered before carrying out a major procedure, and tins departure 
was soon to be associated with the development of total hysterectomy 
ami adnexal removal for proven cases of fundal cancer Naturally a 
certain proportion of the patients so treated harbored cancer that liad 
invaded the uterus deeply, or had e\en extended beyond it without 
clinical evidence of the fact In such instances recurrence was often 
relatively prompt In other patients local pelvic extension or even 
more distant metastascs were apparent anil surgery was either purely 
palliative or merely an “open and close” proposition Nevertheless, 
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and especially in the presence of low grade lesions, permanent survival 
for a long period of time occurred after adequate surgery. 

The same fortunate result holds true today, but it cannot be denied 
that in some instances such recoveries might possibly be the result of 
a mistaken histologic diagnosis, whereby a bizarre endometrial hyper- 
plasia had or has been labeled carcinoma. Occasionally cases of ex- 
tensive pelvic carcinomatosis have been and are encountered in which 
involvement is present in both the ovary (or ovaries) and in the uterus, 
making it difficult indeed to decide which site is the primary one. In 
any event, and especially where intermediate and high grade degrees 
of malignancy are encountered in the removed uterus and/or in the 
adnexa as well, postoperative recurrence or general metastases has 
unhappily been only a question of a few months, even though surgical 
eradication was believed to have been effected at the time of opera- 
tion. 

Irradiation Therapy Alone or Combined with Surgery.— With the 
advent of radium and x-ray, and with the spectacular results obtained 
by their use in the field of cervical cancer, it was only natural that the 
clinician should turn to these nlleviative and curative forces. Not only 
did irradiation come to be utilized almost exclusively in aged or de- 
bilitated individuals, and in those handicapped by obesity, diabetes, 
cardiovascular and renal disease, but also to some extent in so-called 
good risk patients. Many times the results were striking either because 
of the radiosensitive lesions that these women harbored, or because the 
growth was small or well localized and readily accessible to the source 
of the irradiation. Before long, however, it became apparent that only 
arrest of the disease occurred in a proportion of these people, for 
symptoms returned at varying intervals thereafter. Naturally, this 
has led more and more to the realization that irradiation has a limited 
value with respect to permanent cure and that surgery has a major 
role to play in the final eradication of fundal cancer whenever it can 
be utilized in a suitable capacity. 

The next step in therapy was a logical one. Why, if irradiation had 
proved reasonably effective in a certain proportion of patients with 
fundal cancer, and if surgery too had proved effective in another group, 
could not these two therapeutic measures be combined in some way 
to complement each other whenever possible? Just that has happened 
and the literature is now abundant with reports of experience and 
accomplishment with the preliminary use of irradiation as a precursor 
to surgery in the management of fundal carcinoma. The summation 
of these clinical findings lias resulted in the establishment of the 
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rational procedures now prevalent in most gynecologic clinics today. 

While differences of opinion exist with respect to whether radium 
or x-ray is superior in the part that preliminary irradiation plays and 
just how these factors should be employed, the facts remain that, when 
suitably used, irradiation seems to be responsible for certain accom- 
plishments than stand out m the experience of many of us Irradiation 
tends to promote local devitalization and attenuation, if not com- 
plete destruction of the growth, reduction of infection and scaling of 
lymphatics, thus lessening the possibility of cancerous dissemination 
when surgery is employed later on, and finally reduction of the in- 
cidence of recurrent growth in the vaginal vault scar. These are im- 
portant clinical observe lions, but it should be stated emphatically 
that when irradiation is used prior to surgery, it is not used with the 
expectation of eliminating the lesion per se, but for the reasons just 
stated. The reports in the literature show that in removed uteri, re- 
sidua] disease is apparent in 50 per cent and more of them Invasive 
myometml growths remain unscathed as n rule 

One of the best and most recent contributions dealing with n careful 
microscopic study of previously irradiated uteri surgically removed 
for corpus carcinoma is that of Stowe M IIis conclusions coincide with 
our concept of the positive limitations of irradiation therapy unless 
its use is considered in the light of subsequent surgery whenever pos- 
sible On the other hand, it is recognized that, in the case of some 
patients in whom surgery cannot play a part because of unalterable 
contraindications, irradiation has to be relied upon It is in such cases 
that the constant improvements being noted m methods of irradiation, 
especially with radium, may rightly increase our optimism In this 
respect numerous innovations m the technic of the intrauterine ap- 
plication of radium have been introduced from time to time. Out- 
standing early workers in this field were the late Curtis Burns® and 
Ileyman of Stockholm, and others too have contributed to this technic 
In recent years ingenious applicators have been designed by Schmitz 
and Schmitz,* 1 Friedman, 5 * Nolan and Arne son, 51 Crossen** and Stowe 
For detailed descriptions the reader is referred to the various authors’ 
descriptions m their original publications 

BRIEF SURVEY OF REPORTED RESULTS OF TREATMENT 
Prior to the advent of combined radiologic and surgical treatment, 
over-all results were reported primarily in two categories — surgery 
and irradiation A typical picture of such results is shown in Arneson’&* s 
collected statistics involving 1035 patients treated either surgically 
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or with irradiation. In the former group the five-year survival 
amounted to 57 per cent; in the latter to 37 per cent. Other individual 
reports in the literature vary but little from these figures — 'some rela- 
tively higher, and some lower. 

When we consider those reports in which treatment has been with 
combined irradiation and surgery, misconceptions result. This is 
because there has been considerable variation in the type of irradiation 
used and in its precedence or sequence with respect to surgery; also 
with respect as to whether or not the latter was adequate, inadequate, 
or only palliative from the technical viewpoint. Where, however, a 
planned technic of therapy has been recorded in a separate division, 
recent reports are decidedly encouraging. 

Tlius Corscadcn, in 1944, 58 presented a five-year survival figure of 
72 per cent, and with his own remarkable rate quoted those of others 
who had employed intrauterine radium prior to hysterectomy. These 
quotations range from Healy and Brown’s 55 per cent figure in one 
series, to Heyman’s 78 per cent in a series of sixty-five patients and 
to Arneson’s 90 per cent in a group of ten patients Very recently 
Arneson and his co-workers 57 have announced that their best results 
have been with multiple sources of radium in the uterus followed by 
hysterectomy, to the extent of 79 per cent of five-year survivals as 
compared with 54 per cent where a tandem application was used. 
They also add the observation that in removed, irradiated uteri that 
showed no evidence of residual tumor, the survival rate amounted to 
88 per cent. (They explain an 84 per cent survival among eighteen 
patients treated solely with surgery “on the basis of favorable clinical 
material.”) 

Miller and Henderson, 23 the leading exponents of preoperative 
X-ray prior to surgery’, reported a five-year survival rate of 77 per cent 
in 1946, although in a smaller group of patients in whom radium was 
employed instead of x-ray, the result was 86.6 per cent, and the ten- 
year survivors in this group amounted to 81.8 per cent as compared 
with 65 per cent of ten-year survivors in those patients having pre- 
liminary x-ray. With regard to intrauterine radium applications, the 
general impression is that larger dosage yields superior results, al- 
though Gray, Friedman and Randall 29 reported that unusually large 
doses applied in the case of seven of their patients had not eliminated 
the local growth in six of them when the removed uteri were studied 
microscopically. It is the consensus as previously stated, however, 
that surgery should always be resorted to whenever possible after 
preliminary irradiation has been utilized. An increased latitude for 
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surgical procedures has been notably enhanced with the modem 
methods at our disposal, such as intravenous therapy, blood trans- 
fusion, antibiotic medication and improved anaesthesia 

MANAGEMENT AND TREATMENT IN THE JEFFERSON CLINIC 

We have devoted considerable discussion to the general question of 
diagnosis, management, treatment anil results as viewed by our 
colleagues elsewhere Obviously, it has been impossible to quote at 
length the experiences of all those mentioned Furthermore we could 
not, in the space alioted to us, refer to the splendid and painstaking 
efforts of others with whose work we are so familiar, and we apologize 
for any such omissions We shall present concisely and by illustration 
the methods that arc favored in the Jefferson Clinic and to speak in 
addition of the results that we have been fortunate enough to attain 
in the treatment of fundal carcinoma. 

It is our firm belief that a searching history and meticulous evalua- 
tion of the woman with abnormal premenopausal and menopausal 
bleeding, and of the individual with definite postmenopausal bleeding 
will disclose sufficient data to make a tentative diagnosis of uterine 
cancer. With the cervix and cervical canal eliminated as a probable 
site of malignancy, attention is focused on the body of the uterus ami 
the adnexa The obvious presence of senile vaginitis, polypi or adnexal 
enlargements does not divert our attention from the presence of pos- 
sible endometrial cancer Vaginal smears are studied for cytologic 
evidence of abnormal cells (Papanicolaou technic) A negative report 
is not accepted as a deterrent to further diagnostic study, but a doubt- 
ful or suspicious report is given due credence 

The next step depends upon the size and contour of the uterus as 
estimated by bimanual examination, and by the absence or presence of 
adnexal enlargements At the same time the physical habitus of the 
patient, and her potentialities as a candidate for possible surgery are 
considered with the usual care that should be exercised in this regard. 

If the uterus is regular in outline, mobile, either relatively small or 
moderate!) enlarged, and no adnexal abnormalities can be detected, 
we proceed on the assumption that a thorough curettage will rule out 
carcinoma or disclose benign abnormalities. At the same time various 
sources of radium are available for intrauterine application Most com- 
monly we use two or three capsules of 50 mg each screened with 1 5 
mm of platinum and of 2 5 cm “active length” with a diameter of 
1.5 mm. Figure 3!)0 shows diagrammatically how these capsules are 
arranged in tandem and encased in pararubber tubing Whether two 
or three units are employed depends upon the length and contour of 
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the uterine cavity as evidenced by sounding and curettage. There 
being no physical contraindication to the proper placement of the 
tandem, the curcttings, placed in formol-alcohol solution, are sent at 
once to the laboratory for immediate preparation of a paraffin section 
which is .available for study in four hours. If a malignant condition is 
present the radium is allowed to remain for a total dosage of approx- 
imately 5000 mg. hr. If the tumor is benign, it is removed at a time 
compatible with a dosage suitable for control of the abnormal bleeding. 
If endometrial cancer is present, total hysterectomy and bilateral 
salpingo-oophorectomy follows in six to ten weeks, dependent upon 
the radium reaction and all related factors. This procedure is spoken of 



Fig. 3% — Diagrammatic representation of the straight intrauterine tandem by which 
two or more radium capsules can be utilized for placement in the endometrial cavity pend- 
ing the result of the rapid histologic report of the cureltmgs 

as the “planned technic.” No postoperative x-ray is employed unless 
there is gross evidence at operation of extension beyond the uterus, 
or of metastases. In our experience the tandem application permits of 
the management just described, and for the reasons stated, to better 
advantage than would be possible with the application of multiple 
units packed within the uterine cavity as advocated by Arneson. The 
advantages of this plan, which Heymann 30 has utilized for so long a 
period, will be mentioned later in another connection The inadequacy 
of even large dosage with the hysterostat technic has already been 
emphasized in our quotation from the experience of Gray, Friedman 
and Randall. 
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Naturally, deviations from a planned technic occur Not all the 
patients appearing for treatment can be managed m the above Fashion 
In those having obvious extension of disease beyond the corpus, diag- 
nostic curettage confirming the diagnosis would he followed by ex- 
ternal irradiation with x-ray, as well os w ith an intrauterine appl ication 
of radium. 

When examination in the operating room at the time of initial 
curettage and proposed radium application reveals a uterme cavity 
too tortuous or too distorted by concomitant myomas or polypi to 
permit of primary intrauterine irradiation, cither one of tv o things may 
be clone. First, if the curetting? arc minimal or moderate, surgery may 
be carried out forthwith, its extent to be determined by examination 
of a frozen section of the curcttings while the operation is proceeded 
with. The latter is only of help if the pathologist can state unequivo- 
cally that cancer is present, with respect to frozen section curcttings 
this is often impossible to do Second, if the curcttings arc abundant 
and grossly suspicious, vre may slop with curettage, doing no more 
than that under the circumstances until receiving the pathologist’s, 
routine report on a permanent section in twenty-four to thirty-six 
hours. The disadvantage here is that if the curcttings arc benign, sur- 
gery cannot be undertaken with safety for a matter of several weeks, m 
our opinion. If they are malignant, then x-ray treatment is depended 
upon as the preliminary step in therapy. If in addition to the above 
circumstances, adnexal disease is found, and particularly if it is sug- 
gestive of an ovarian or tubal mass or neoplasm, an immediate and 
radical surgical approach is probably the best procedure, With a frozen 
study of the curcttings being made in the meantime for whatever 
information this purely tentative study may yield 

Management of the Poor Risk Patient. — A discussion of our man- 
agement of the poor-risk patient is now in o refer. Rehearsing the criteria 
that govern such a classification is not necessary here, for they have 
already been narrated. Irradiation is primarily thought of in this 
group, either with radium alone, or in combination with x-ray To our 
way of thinking, it is here that the most complete application of 
radium sources must be worked out by intrauterine methods, if this 
is not possible, then external irradiation with x-ray is our resort. Much 
of course depends upon the size of the uterus and the extent to which 
the endometrial cavity is available for participation The possibility 
of damage by instrumental perforation of the uterus is enhanced in 
these individuals, too, so that more than usual care and gentleness 
must be exerted in carrying out the method of application decided 
upon. In the smaller uteri, tandem applications are simplest and safest. 
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In larger cavities there is a place for the hystcrostat (although we have 
not used it) but particularly for thorough packing with multiple small 
capsules of radium. There is no doubt that these small units, relatively 
weak iu radium content, distribute their activity to superior advan- 
tage, even in a somewhat irregular uterine cavity. Sampson 51 long ago 
pointed out conclusively the disadvantages of tandem applicators in 
uterine cavities of such a type. Although practically all of the intra- 
uterine irradiation to date in the Jefferson Clinic has been with tandem 
applications, we are convinced of the desirability of, and have em- 
barked upon, the multiple source technic for u* e when the individual 
conditions that have just been commented upon exist. This is said with 



Fig 397 — The upper picture show 5 a capsule, tagged with a numbered thread, fitted 
into the introducer mentioned in the text Note that the pIuDgerof the instrument is out. 
The lower picture represents the mode of extrusion when the plunger is pressed in. 

due regard for the fact that the end results noted in the conclusion of 
this presentation have been achieved with the older and more common- 
place method. 

Figure 397 illustrates the applicator used in the Jefferson Clinic 
for the introduction of small radium units into the uterine cavity. It 
was designetl by Dr Theodore P. Eberhard, Assistant Radiologist to 
the Jefferson Hospital and Assistant Professor of Radiology in Jeffer- 
son Medical College. Eberhard has merely modified the introducer 
originally devised by Nolan and Arneson as mentioned previously. 
Capsules containing any desired unit of radium can thus be introduced 
serially until all available space in the uterine cavity is exhausted. 
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To each capsule is attached a numerically tagged heavy thread, so 
that each can be removed in reverse order from its introduction 
Figure 3DS demonstrates by roentgenogram the presence of fifteen 
10 mgm capsules in position in the uterine cavity of a cancer patient 
In tins instance each capsule with an active length of 10 mm , a di- 
ameter of 4 mm , and a screening of 0 9 mm of platinum, contains two 
cells, each containing 5 mg of radium A total of five such cells can be 
accommodated in the capsule if desired The latter in turn arc each 
screened with 0.1 mm. of platinum, thus increasing the total screening 



Pig 398 — Roentgenogram shoeing fifteen 10 mg radium capsules picked into the 
uterine cavity with the introducer The number and relatively small sire of »be units per- 
mit them to he distributed Within the contours of the uterine cav itj 

employed to 1 mm By the use of this radiologic armamentarium, local 
conditions can be met nicely and appropriate dosage calculated 
We are coming to realize more and more, however, that even the 
substandard risk patient may eventually warrant surgery either be- 
cause of revised judgment or as a result of necessity A case in point 
in our Clinic well illustrates this contingency 

Mrs, P. F, was operated upon elsn here in 1940 when curettage, trachelor- 
rhaphy, anterior and posterior colporrhaphy, uterine suspension, and op- 
pcndicectoroy were performed No curetting* n ere obtained, although “ spotting ” 
y.as complained of at the time In March 1912 vaginal bleeding occurred, as- 
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cribed to high blood pressure, and stilbestrol was administered o\er a period of 
several months because of vasomotor symptoms. 

The patient was referred to the senior author in December and curettage was 
carried out with a tandem of 100 mg. of radium in situ pending a rapid report. 
At the same time anterior and posterior colporrhapliy were repeated because of 
recurrent lesions. Adenocarcinoma, intermediate grade, was reported and the 
radium was allowed to remain in situ for a total dosage of 4800 mg. hr. The 
patient was Cl years of age, and Iwcausc of obesity, hypertension and paralysis 
agitans, it was decided not to carry out subsequent surgery. 

All went well for nearly five years The uterus remained small and mobile, 
but occlusion of the cervix had been noted as early as four or five months after 
operation. There was a lapse in follow-up visits between the fall of 1045 and the 
fall of 1947. During this time the patient reported by telephone that she had no 
pelvic disturbance, but did volunteer the information that she was being treated 
for “nerves" by another physician. During the spring and summer of 1047, the 
same physician treated her for “fermentation of the bowels” which he said was 
causing recurrent attacks of abdominal pain that were becoming progressively 
worse. 

The patient finally returned to the senior author in September 1917 for con- 
sultation. There had been no uterine bleeding Examination revealed a tender 
abdomen, an occluded cervix and a markedly enlarged and sensitive corpus, 
suggesting hematometra or pyometra, very probably associated with recurrent 
or unarrested carcinoma Her general condition was, of course, no better, but 
admission to Jefferson Hospital was arranged, a thorough clinical survey made, 
and operation decided upon as a necessity liccause of the abnormal condition of 
the uterus and partial intestinal obstruction due to extrinsic bowel factors. 

Operation took place on September 27, 1047. Cervical dilatation was decided 
against and wisely; only vaginal antisepsis was carried out. Abdominal section 
revealed dense adhesions at the site of the initial uterine suspension, involving 
the parietal peritoneum and the large and small liowel extensively. Bilateral 
chronic salpingitis and peri-oophoritis were noted in addition to an enlarged and 
somewhat softened uterus Although technically difficult, total hysterectomy 
and bilateral salpingo-oophorectomv were performed satisfactorily. There was 
no gross evidence of malignant extension outside the uterus The most pro- 
nounced annoyance was encountered in closing the peritoneum Convalescence 
was unusually satisfactory, and the patient has remained well to date 

Figure 390 depicts the incised removed uterus, with a partial view of the 
adherent left adnexa Predominant was the large amount of soft tumor mass 
showing diffuse necrosis Remarkablv, no invasion of the myometrium was 
demonstrable. There was no microscopic evidence of extension or metastases to 
the tulics or ovaries The scro«anguinous fluid present could not escape vaginally 
because of the occluded cervical canal, hence, the absence of bleeding and dis- 
charge 

The lesson presented by this patient’s experience is two-fold, first, 
the continued tumor growth over a period of nearly five years without 
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invasion of {he myomet rium or recognisable metasta«e;> , srrond, the 
realization that obligatory surgery can be borne by the poor-i isle 
patient in the tight of today's technics This patient’s course ha* been 
a tremendous spur to us in our conclusion that eventual retook ai of the 
irradiated uterus should always be our goal. A similar case i? recorded 
in our series — a patient, treated solely with radium twelve years ,ig<> 
at the age of Gl, developed in 1943 a situation Jibe that described, 
underwent complete pelvic surgery uneventfully, and is non ni I] and 
free of disease at the age- of 73 



Fig 399 — Remover] uterus of a patient (D T) Bliowiogesleniive resiiiu.-tl wreturmn 
adenocarcinoma present when tolsl hj slereclomy and aiinnfll removal were earned out 
four jeaes after radium iberapy vrnv administered (case described in tcvt ) 


SUMMARY OF RESULTS OBTAINED IN THE JEFFERSON CLINIC 

The mast recent complete report of the treatment of fundal car- 
cinoma in the Jefferson Clinic was reported m 1946 12 Space m this 
presentation will not permit of so complete a review , which w ill appear 
later at an appropriate time. Our present endeavor is to bring that 
report up to date only m certain aspects. 

Eligible to date (192 1 -1948) for five-year survival statistics are 138 
patients treated in the Jefferson Clinic (ward and private patients, 
Division of Gynecology). Of these 77 have lived from five to twenty- 
three years, or 55.8 per cent. This is the absolute and relative figure. 
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irrespective of type of treatment, ami represents a follow-up of 100 per 
cent of all patients seen ami treated. 

Irradiation Therapy. — X-ray, radium, or radium and x-ray was 
employed in sixty-six, of whom thirty-one have survived from five 
to nineteen years, or 47 per cent. With radium alone, the figure is 
51.7 per cent; with radium and x-ray it is 45.7 per cent. Two patients 
treated only with x-ray did not live very long afterward. 

Surgical. — Adequate, inadequate or merely exploratory surgical 
measures with or without the addition of irradiation in some form, or 
administered without regard to a planned technic, were employed in 
the case of forty-nine patients of whom twenty-five have survived 
from five to twenty-three years, or 51 per cent. 

The “Planned Technic”. — Irradiation therapy followed by resection 
has been used in twenty-three patients, of whom twenty-one have 
survived from five to sixteen years, or 91.2 per cent. Of the four 
patients who died of recurrent cancer, two exhibited high grade malig- 
nancy (Grade IV). Five of the surviving patients had the same histo- 
logic type. Managed in addition by this technic are thirty-six more 
patients of whom thirty-five have survived from one to four years, 
one to date having died of recurrence with metastases. Residual car- 
cinoma was reported in 56 per cent of removed uteri but it is con- 
ceivable that such areas may have been missed in some. It seems to us 
that this record speaks for itself and is more than encouraging evi- 
dence of the value in our hands of the use of preoperative irradiation 
exclusively with radium in the treatment of fundal carcinoma. There 
has been no operative mortality among these 59 patients. 
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THE TREATMENT OF UTERINE FIBROIDS 
Franklin L. Payne, M.D., F.A.C.S.* 

Discussion of the management of uterine fibroids should be intro- 
duced by consideration of certain fundamental truths concerning the 
life cycle of these tumors. They begin as benign foreign bodies in the 
uterine wall and their growth is dependent upon stimulation from the 
ovarian secretion. So long as this stimulation continues they grow with 
varying rapidity but as soon as the stimulus disappears with the meno- 
pause they undergo regression with considerable decrease in size and 
partial or complete subsidence of whatever symptoms they may have 
produced. Many fibroid tumors grow to moderate size with no evi- 
dence of their existence to regress at the menopause leaving their host 
oblivious of their existence. When they do cause difficulties the symp- 
toms arise from either associated ovarian and endometrial dysfunction 
with abnormal bleeding or from the actual physical presence of foreign 
bodies in the uterus ami in the pelvic cavity. Their presence, depend- 
ing upon their size and position, may cause pressure symptoms such 
as a sense of weight, vague pelvic pain, or dysfunction of the con- 
tiguous pelvic structures. Acute pain rarely occurs except in dysmenor- 
rhea associated with myomas or in the event of a sudden circulatory 
accident. Chronic or subacute pain follows benign or sarcomatous de- 
generation of fibroid tumors. The former is common, the latter is rare 
as evidenced by the fact that only 1 to 2 per cent of the removed tumors 
show sarcomatous change. 

In view of the fact that uterine fibroids may give rise to no symp- 
toms, that they regress following the menopause and that they have a 
very low potentiality for malignant degeneration, the mere presence of 
a uterine myoma is no indication for active intervention. The manage- 
ment of such tumors may be divided into four general methods: 
simple observation, hormone therapy, irradiation and surgical re- 
moval. While we may formulate general rules concerning the indica- 
tions for each of these types of management, the importance of indi- 
vidualization and consideration of extraneous circumstances in each 
case can not be too strongly emphasized. Either plan of therapy has 
its particular indications and limitations and there exists no competi- 
tion between the four plans. A patient who begins under one regimen 
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may develop sjmptoms or signs at any time to plare her in one of the 
other groups 


OBSERVATION 

Observation is indicated under the following circumstances 

I. In a patient who is approaching the menopause with a fibroid 
that is giving rise to no symptoms and is no larger than the size of a 
three months’ pregnancy, there being no question as to the certainty 
of the diagnosis, observation is indicated Such management is safe 
because of the expectation that regression of the tumor at the time of 
the menopause will obviate the necessity for active intervention. 

2 In a lesser group careful observation is indicated m the presence of 
small fibroids in young women who are anxious to have children prior 
to surgical treatment In selected cases it is considered wise to defer 
removal of the tumors until the desired pregnancies have been ac- 
complished since small myomata usually do not interfere with normal 
pregnancy aud childbearing. Should the conception terminate pre- 
maturely, however, myomectomy should be done before another 
pregnancy is undertaken. 

3. A third indication for observation is the presence of a symptom- 
less postmenopausal fibroid tumor which is not increasing in size. 
Should the tumor gi\e rise to discomfort or pain or should it be asso- 
ciated with postmenopausal bleeding immediate operation is indicated. 
This type of management presupposes a ver 3 ’ accurate evaluation of 
symptoms and unquestionable diagnosis If there is doubt concerning 
the diagnosis, examination under anesthesia is indicated and if doubt 
remains operation is indicated. The patient is instructed to return at 
regular intervals, usually every six months, for questioning concerning 
pain, abnormal bleeding, or pressure symptoms and for careful ex- 
amination. Should indications for more frequent visits arise the in- 
terval is decreased. Between visits the patient is to report pain, pres- 
sure symptoms or abnormal bleeding, particularly intermenstrual 
spotting immediately. Estrogen therapy is interdicted because of the 
probability that it tends to increase uterine bleeding and the possibility 
that it may interfere with the normal regression of the tumor at the 
time of the menopause or even stimulate more rapid growth of the 
tumor in younger women Patients who are managed by periodic ex- 
aminations should he informed of their condition and reassured con- 
cerning the remote likelihood of malignant changes They should be 
warned of the importance of regular visits and of the possibility that 
active intervention may become necessary at a subsequent date Ap- 
proximately 50 per cent of this group will pass through the menopause 
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with regression of the tumor and no need for further treatment except 
occasional gynecologic examinations. 

HORMONE THERAPY 

As the various endocrinothcrapeutic agents have been introduced 
they have been tired in the management of uterine fibroids. The estro- 
gens are contraindicated anti the corpus Jutcum hormone has no effect. 
The androgens have desirable effects in carefully selected cases al- 
though these results are temporary. This hormone must be adminis- 
tered with the greatest care in order to avoid the untoward reactions 
that follow heavy dosage. Certainly no more than 300 milligrams per 
month should be given. Androgen therapy does decrease the bleeding 
in many instances of menorrhagia associated with small uterine fi- 
broids. The presence of metrorrhagia should always be investigated by 
means of a diagnostic currettagc. Androgens temporarily decrease 
the size of the uterine fibroid but the original dimensions return soon 
after it is discontinued. It has been the experience of the author that 
in patients approaching the menopause with small tumors who have 
menorrhagia and no other symptoms, the cautious administration of 
this material often will decrease the blood loss until natural processes 
render further therapy unnecessary. A similar happy result occurs in 
the presence of small uterine fibroids in younger women who are anx- 
ious to defer operation temporarily. The final position of this therapy 
has not been determined finally. Thus far, if given under carefully 
regulated restrictions in instances of menorrhagia only, it seems to be 
safe and effective as a palliative measure. In the event that neither of 
the two preceding plans is applicable, active therapy is instituted in 
the form of either irradiation or surgery. Both of these have specific 
indications, limitations and contraindications and neither is a com- 
petitor of the other. 


IRRADIATION 

While the field of usefulness of both radium and x-ray therapy is 
limited they are fixed as satisfactory and safe measures in the manage- 
ment of certain types of uterine fibroids. A preliminary currettage is 
indicated in all patients who are to be treated by irradiation, whether 
intracavitary or external. This is done to eliminate the possibility of 
pregnancy, a submucous fibroid or polyp, and cndocervical cancer and 
the concomitant existence of an endometrial carsinoma which is known 
to occur in approximately three per cent of myomatous uteri. 

Radium therapy is indicated in two age groups : first, those who are 
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may develop symptoms or signs at any time to place her in one of the 
other groups. 

OBSERVATION 

Observation is indicated under the following circumstances: 

1. In a patient who is approaching the menopause with a fibroid 
that is giving rise to no symptoms and is no larger than the size of a 
three months’ pregnancy, there being no question as to the certainty 
of the diagnosis, observation is indicated. Such management is safe 
because of the expectation that regression of the tumor at the time of 
the menopause will obviate the necessity for active intervention. 

2. In a lesser group careful observation is indicated in the presence of 
small fibroids in young women who are anxious to have children prior 
to surgical treatment In selected cases it is considered wise to defer 
removal of the tumors until the desired pregnancies have been ac- 
complished since small myomata usually do not interfere with normal 
pregnancy and childbearing. Should the conception terminate pre- 
maturely, however, myomectomy should be done before another 
pregnancy is undertaken. 

3. A third indication for observation is the presence of a symptom- 
less postmenopausal fibroid tumor which is not increasing in size. 
Should the tumor give rise to discomfort or pain or should it be asso- 
ciated with postmenopausal bleeding immediate operation is indicated. 
This type of management presupposes a very accurate evaluation of 
symptoms and unquestionable diagnosis If there is doubt concerning 
the diagnosis, examination under anesthesia is indicated anil if doubt 
remains operation is indicated. The patient is instructed to return at 
regular intervals, usually every six months, for questioning concerning 
pain, abnormal bleeding, or pressure symptoms and for careful ex- 
amination Should indications for more frequent visits arise the in- 
terval is decreased Between visits the patient is to report pain, pres- 
sure symptoms or abnormal bleeding, particularly mtermenstrunl 
spotting immediately. Estrogen therapy is interdicted because of tile 
probability that it tends to increase uterine bleeding and the possibility 
that it may interfere with the normal regression of the tumor at the 
time of the menopause or even stimulate more rapid growth of the 
tumor in younger women. Patients who arc managed by periodic ex- 
aminations should be informed of their condition and reassured con- 
cerning the remote likelihood of malignant changes. They should he 
warned of the importance of regular visits and of the possibility that 
active intervention may become necessary at a subsequent date. Ap- 
proximately 50 per cent of this group will pass through the menopause 
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tion to the blood loss suggests the presence of benign or malignant de- 
generation for which surgical removal and not irradiation is the only 
treatment. 

In general, x-ray therapy is indicated when active measures are 
necessary and immediate surgery or the use of radium is contra- 
indicated. It is used as a temporary measure following curettage to 
control bleeding in the presence of profound anemia associated with 
fibroid tumors. The bleeding ceases in one to three weeks, the patient’s 
general condition improves and decision concerning surgical removal 
of the tumor may be made later. Many times in addition to the control 
of bleeding, the x-ray therapy has resulted in such regression of the 
tumor that its surgical removal is not necessary. Occasionally certain 
general conditions such as extreme obesity, cardiovascular or pul- 
monary disease contraindicate major surgery and at the same time 
local conditions, as previously enumerated, prohibit the use of radium. 
Curettage and a sterilizing dose of x-ray therapy is the only answer and 
usually it proves to be safe and effective. Sometimes local conditions 
alone may indicate external irradiation, such as large tumors that are 
irremovable because of multiple postoperative adhesions, extensive 
residual pelvic inflammation or widespread endometriosis. The regres- 
sion that follows this treatment reduces the difficulties of subsequent 
operation and occasionally even eliminates the need for subsequent 
surgery. While the employment of curettage and an x-ray menopause 
in myoma therapy is infrequent, 2 to 3 per cent of the cases in our ex- 
perience, its safety and dependability demand its use in many of the 
most severely complicated tumor problems that we sec. 

SURGICAL TREATMENT 

Surgical treatment consisting of either myomectomy or hysterec- 
tomy is the proper approach to .about three-fourths of the fibroids that 
require active treatment. 

Myomectomy. — -Myomectomy is applicable in from to 10 to 15 per 
cent of the cases. Its greatest indication occurs in young patients who 
wish tlieir procreative and menstrual functions preserved. The age 
limits range between 20 and 40 years. In the treatment of sterility 
multiple myomectomy should be deferred until all the possible causes 
of infertility, both male and female, have been eliminated. The size and 
distribution of tumors for which myomectomy is applicable varies with 
different authors. While some believe that 25 to 35 per cent of the 
patients who need treatment for fibroid tumors should be treated by 
this operation our incidence ranges from C to 10 per cent. It is unwise 
for a surgeon to commit himself to a multiple myomectomy prior to 
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exposure of the uterus for occasionally lie may find to his chagrin and 
to the great disappointment of the patient that a hysterectomy is 
necessary after commitment to a lesser procedure. Deep intramural 
and submucous tumors are removable readily but injury to the myo- 
metrium and endometrium may be so extensive that the remaining 
uterus is more dangerous than valuable to the patient. 

Myomectomy is attended by more hemorrhage than hysterectomy 
and preparation should be made to replace the blood immediately. 
Numerous devices have been suggested to prevent blood loss, such as 
fingers of the assistant, rubber-covered clamps or a rubber tourniquet 
around the lower uterine segment. The dangers of venous complica- 
tions and hematomas following these measures have prevented their 
general adoption. The local injection of pituitrin or pitocin into the 
myometrium is of distinct value in reducing the bleeding at the time 
of operation. Great care must be exercised, however, in controlling 
all bleeding for there will be a tendency to an increase in the ooze after 
the reaction to the pitocin has subsided. 

Multiple tumors may often be removed through one incision in the 
visceral peritoneum by tunneling through the myometrium as de- 
scribed by Victor Bonney (Fig. 400). Incisions that are made in the 

the secondary incision a volsellum is attached to it and traction made Sometimes a straight 
pull 'Rill free the fibroid, but more often twisting movements have to be made to aid the 
work of the scalpel handle 

c. An incision is made for a second tumor lying to the left of the raidlme, further out and 
more superficial than the first tumor removed. It is also smaller The volsellum is refixed 
further down on the left edge of the primary incision and everted. A stabbing cut is made 
down to the fibroid, which meantime should be held fixed by the fingers of the left hand 
(not shown). When the fibroid is reached the wound is broadened by the blade after which 
the handle of the scalpel is introduced and the fibroid is loosened ns described previously 

d. The fibroid is extracted by pushing the volsellum down the length of the secondary in- 
cision, opening out and grasping it, pushing at the same time with the fingers of the left 
hand into the jaws of the instrument. If there is difficulty getting hold, the scalpel handle 
must be reintroduced and further separation effected until at last a firm grip is obtained. 
The part played by the left hand is very important Once the tumor has been secured by 
the fingers it should on no account be let go until it is removed 

e. A long secondary incision is made for a large, rather deeply embedded tumor on the 
other side of the primary incision The volsellum is attached to the right edge of the primary 
incision and pulled upon to evert the raw surface. The fibroid is steadied with the fingers 
(not shown). 

/, As the incision is large a finger can be inserted to separate the mass of the tumor. A 
volsellum is introduced through the secondary incision and three forces are brought to 
bear — ’the pull of the volsellum, the scoop of the finger anil the pressure exerted from outside 
by the fingers of the left hand The fibroid soon emerges through the mouth of the secondary 
incision and with a tw isting pull is brought clear away. 

(Modified from Bonney, Myomectomy and Ovarian Hysterectomy, Paul B. Hoeher, 
Inc., publishers ) 




list 


FRA -VK LIS R. PAYXK 


uterus may Ijc covered by advancement of the bladder or omental 
transplants ami the so called “hood operation" suggested by B»nne,v 
will place the line of closure or the anterior surface of the uterus 
(Fig, 401) Multiple myomectomy is known to carry a slightly in- 
creased risk over that of hysterectomy This risk may be reduced to ,t 
minimum, however, by meticulous hemostasis and tissue apposition, 
by replacement of blood and by extreme care in pcntoneahsMtioii 
The long-term results of this operation justify its continuation, tor 
subsequent pregnancy occurs in from 25 to 30 per cent of the instanr< >, 
with a cesarean section incidence of 30 to 35 per cent Section 'hnuSd 
be considered after multiple deep myometrial incisions or ,ift< r a 
complicated postoperative convalescence The age of the patunt nr 
various obstetric considerations may tip the scale in the favor of 
cesarean section 

Multiple myomectomy relieves the pain that accompanies men- 
struation nine out of ten times and it relieves the menorrhagi < in 
approximately 70 per cent of the instances. The term "reouiniM 
of myomas i< a misnomer for they do not recur but other tumor ■ dt - 
velop that have not been detected at the original operation Tl>< in- 
cidence of this development ranges from 2 to 0 |>er cent .it cording to 
different authors Victor Bonney quotes an incidence of 2.3 per euil 
"recurrences’* in 380 cases The chances of this occurrence are almost 
nil if the patient is 35 years of age or older. Myomectomies are contra- 
indicated during pregnancy because of the danger of abortion lit mor- 
rhage, hematomas or infection. At the time of cesarean section Uu.v 
arc contraindicated for the same reasons except for the runm,,! „/ 
subserous pedunculated tumors. While abdominal myome< torny is 
tedious and slightly more dangerous than hysterectomy, it> o.mpt ns,i- 
tions in terms of future happiness and usefulness more than justify 


cervix. The vaginal removal of such tumors in the abstnct of other 
fibroids in the body of the uterus is a safe and effects c procedure 
Hysterectomy^— More patients with fibroids arc treated by hys- 
terectomy than by any other type of therapy This operation w in- 
dicated m young women who have myomas that are giving n»e to 
symptoms for whom chiidbearing is no longer desired, a* well as for 
women who are approaching the menopause w ith symptomatic tumors 
that increase the uterus to the size of a four months’ pregnancy or 
larger Myomas that are associated with other pelvic conditions such 
as pehic inflammatory disease or endometriosis are best treated by hys- 
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tercctomy and removal of the other diseased organs. Tumors that 
cause pain or pressure upon contiguous pelvic structures — the urinary 
tract, the lower bowel or the veins — should be removed surgically. 
Rapid increase in the size of a uterine fibroid is indicative of benign or 
malignant degeneration and its removal is imperative. All post- 
menopausal tumors that are increasing in size or are giving rise to 
symptoms such as pain, bleeding or pressure upon contiguous struc- 
tures should be removed surgically. Irradiation therapy is contra- 
indicated for postmenopausal tumors. 

Two approaches, the vaginal and the abdominal, are utilized for 
the removal of uteri that contain myomata. The vaginal approach is 
reserved in our clinic for uteri that are slightly enlarged due to myo- 
mas in the absence of adnexal disease and in the absence of previous 
pelvic surgical procedures. It is particularly applicable when small 
tumors are accompanied by pelvic relaxation that requires repair. 
Morcellation of fibroid tumors to permit vaginal removal is not recom- 
mended because of the hazards that attend this procedure. 

The abdominal route is preferable as a general rule for it permits 
inspection and care of all the pelvic structures, palpation of the upper 
abdomen and it is a far less traumatic procedure. Two questions usually 
arise at the time of operation: that of supravaginal versus total hys- 
terectomy and that of ovarian conservation. While we do not practice 
routine total hysterectomy wc believe that it is indicated in the pres- 
ence of benign cervical disease if the local situation and the constitu- 
tional condition of the patient do not contraindicate an operation that 
is considerably more difficult and one that will require at least 20 per 
cent more time. Should doubt exist it is far better to treat the benign 
cervical condition by curettage, biopsy and conization and to do supra- 
vaginal hysterectomy. The presence of extensive pelvic inflammatory 
disease or of pelvic endometriosis with cul-de-sac infiltration is a contra- 
indication to elective total hysterectomy Such general conditions as 
extreme obesity especially if the pelvis is deep, cardiovascular disease 
or chronic anemia serve as contraindications to elective removal of the 
cervix at the time of the hysterectomy. As to ovarian conservation it 
is our opinion that this tissue should be conserved if it is healthy and 
if it show’s evidence of function in the form of a recent corpus luteum 
no matter w'hat the age of the patient. Therapeutic estrogens are 
imperfect substitutes for the ovarian secretions and the risk of malig- 
nant degeneration of a conserved ovary is not sufficiently great to 
demand its removal. There is no definite age limit for conservation of 
functioning ovarian tissue. The decision depends upon the nervous 
system of the patient, the condition of the ovaries as observed at opera- 




Fig 401 — Bonne; 's "hood' ‘ opera I ton for poOrnor fibroids of good size, designed lo 
avoid a suture line on the posterior nail of tbe uterus « here it lends itself to dangerous ad- 
hesion and, if oozing occurs, to blood among the intestines 

a, A transverse incision is mode J inch behind a line joining the tubo-likerine junctions 
It should not extend into the os ario-utenne ligaments, or into the tissue immediately in 
front of them, to avoid cutting a number of large veins in these situations The plane of 
cleavage between the fibroid and its capsule is sought for and when it is found it » opened 
up, swing either the scalpel handle or, if the capsule is not resistant, the index finger Great 
cure must be exercised to avoid making a hole in the capsule when turning it off the fibroid, 
as the capsule is going to form the hood 

fr, after the surface of the fibroid has been sufficiently cleared, the tumor is enucleated by 
morcellation With a volsellum it is pulled out as far as it will come and a portion of it is 
cut off, taking care that the sharp edge of the scalpel is kept clear of the capsule Another 
grasp with the volsellum is secured and the process is repeated until only the base remains 
p. If the attachment of the base is loose it can be removed entirely with the fingers as 
show The phjsician’s left hand behind the uterus makes pressure on the mass to be re- 
moved. Another method is to roll it out, stroking off the adhesions by firm pressure with a 
swab. If the adhesion is strong *he sharp edge of the scalpel can be used, keeping it close to 
the tumor so as not to pierce the capsule Above all, the capsule must be preserved intact 
<f, Aft** 1 the edge of the capsule or hood has been beveled with scissors lo permit later 

I 






Fig- 401 — Continued 


The uterine cavity is now opened by a midline incision and explored » it! ,*•** 
make sure that it contains no polypus, submucous fibroid, or other cau*' - 
bleeding The nail is carefully palpated between the finger on the inside d!ll ^ 
the peritoneal surface Any tumors found are removed by secondary in' is.,-: « 


e. After trying the hood for sire, by pulling it over the top of tb<- 
posterior nail, to make sure that it is broad enough to cover the it' 
easily, a tier of interrupted catgut sutures is inserted low down in ‘_l< ■ 
meanwhile stretching upn ard on the hood n ith the left hand. Ou u , 
may be required before making the tier nhich picks up the edge of ■ _ 
illustrated), 

/, The hood is now brought over the top of the uterus, jht* o- 
placed on cither side, over the tubes outside their junction w ith V 
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tion and many times the economic circumstances of the patient. 
Generally speaking, when there is doubt we prefer to retain ovarian 
tissue 

The technic of hysterectomy is described in many standard tcxt- 
]>ooks and need not be given in detail here. Certain principles, how- 
ever, may be mentioned A preliminary curettage is done prior to every 
hysterectomy for fibroids in the event of intermenstrual bleeding This 
will prove or disprove the presence of retained secundines, corpus 
carcinoma and endocervical carcinoma as well as submucous myomas 
If a total hysterectomy is not planned a dilatation and curettage, 
biopsy ami conization of the cervix should be done for every patient 
whether there is evidence of cervical disease or not Following removal 
of the uterus, unless the cervix and adnexa have been removed the 
specimen should be opened and examined before the peritoneum is 
closed in order to rule out the presence of an early corpus carcinoma 
If ovarian tissue is to be conserved it is well to save the accompanying 
fallopian tube to better preserve the integrity of the blood supply. 
Finally, the abdominal incision should be sufficiently large to permit 
removal of the tumor without trauma to the nntcrior wall and to the 
remaining pelvic structures While it is probably true that some sur- 
geon in a facetious moment stated that “the uterus was put in a 
w'oman’s body to be removed,” its removal may prove to be an ex- 
ceedingly hazardous procedure Preliminary examination under anes- 
thesia is a great aid in predicting the difficulty that will attend a hys- 
terectomy but even this is not dependable always No surgeon should 
undertake an “easy hysterectomy” unless he is equipped with the 
training, the assistance and the physical facilities to finish the job if it 
turns out to be far more difficult than lie anticipated 

SUMMARY 

The benign nature of uterine fibroids is such that their presence is 
not an indication for immediate active therapeutic measures. Methods 
of management of these tumors may be divided into four types: 
observation, hormone therapy, irradiation nnd surgery Neither type 
competes with tfie other and each possesses clear-cut advantages and 
disadvantages Conservatism in the choice of a plan and further con- 
servatism in its execution are essential to the proper management of 
myomas of the uterus 



THE SURGICAL APPROACH IN THE MANAGEMENT OF 
UTERINE DISPLACEMENTS 

John B. Montgomery, M.I).* 

When' conservative methods have failed to control the distressing 
symptoms of uterine displacements and their associated lesions in 
women of childbearing age or when these conditions are encountered 
in later life some form of surgical treatment usually is advisable. It 
is wise to avoid operative treatment in younger women as a rule since 
subsequent pregnancies and deliveries occasionally may cause a re- 
currence of the lesion. Perhaps a more important reason for con- 
servatism in this age group has to do with the responsibility of the 
young mother to her family. In many such instances the demands of 
young children and the lack of economic resources create a situation 
which may make it unwise for the patient to take the time away from 
her family and to assume the slight risk to health and life that always 
is associated with surgical correction. On the other hand, the symp- 
toms of uterine displacement and associated lesions may interfere 
with the activities of the young housewife to such an extent that she 
cannot properly care for her children or adequately carry out her 
family duties. Under such circumstances, surgical treatment becomes 
imperative. 

In women who are approaching, or who have passed the menopause, 
the annoying symptoms of uterine displacements and associated lesions 
should be relieved promptly by proper surgical correction, unless there 
is some contraindication to operation. Vaginal plastic procedures are 
well tolerated by women in the older age groups. We do not hesitate to 
advise operative correction of uterovaginal prolapse up to and oc- 
casionally beyond 70 years of age. One frequently encounters dis- 
placements of the uterus and pelvic floor relaxation of various degrees 
without symptoms in women of menopausal age. Such patients not 
infrequently seek operative treatment because they have the impres- 
sion that these lesions, which are the result of the trauma of childbirth, 
may lead to carcinoma. In the absence of symptoms, it is wise to cor- 
rect any cervical lesion that may be present but unless the other lesions 
resulting from the trauma of childbirth are obviously in need of cor- 

From the Department of Obstetric* and Gynecology, Jefferson Medical College and 
Hospital, Philadelphia. 

* Clinical Professor of Obstetrics and Gynecology, Jefferson Medical College; Assistant 
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rection, it is wise usually to defer more radical surgical procedures until 
such time as the associated symptoms or the progressive increase in the 
displacement provides a more definite indication for surgery Although 
these symptomless lesions often become progressively more pro- 
nounced as the atrophy incident to the menopause and advancing 
years progresses, this is not always the case In some instances the 
shrinkage associated with the atrophic changes of the menopause may 
influence favorably the lesser degrees of pelvic floor relaxation 

Although much progress has been made in the development of 
various operative procedures for the management of uterine displace- 
ments and other lesions incidental to birth trauma, and some methods 
have now gained favor over others, no standardized procedure is 
available for the routine treatment of all eases, nor should it be so. 
In each individual patient the need for operation and the type of 
operation to be done must be decided on the basis of the various fac- 
tors involved, ie, the age of the patient, the advisability of main- 
taining menstrual function, the possibility of future pregnancies, the 
physical condition of the patient, the type anil degree of uterine dis- 
placement and the presence of associated lesions. 

RETRODISrLACEMENT OF THE UTERUS 

In many instances retrodisplacement produces no symptoms and 
requires no treatment This applies especially when the displacement is 
congenital or when it follows pregnancy in the absence of associated 
pelvic floor relaxation, descensus, subinvolution, varicosities of the 
broad ligament or adnexal disease. Symptoms due directly to the 
retrodisplacement are most commonly referred to the lower abdomen 
or suprapubic region as a heavy pressure or bearing down feeling and 
to the lower back as a dull sacral backache. Both of these symptoms 
are relieved by the recumbent position and aggravated by exertion. 
Dyspareunia and functional menstrual disturbances may be present 
due to associated prolapse of the ovaries and disturbances in their 
circulation Symptoms referable to the bladder and rectum may occur 
also Occasionally sterility and spontaneous or repeated abortion may 
be attributable to the displaced uterus. 

Proof that these symptoms are due to the displacement is forth- 
coming when the uterus is replaced manually and maintained in posi- 
tion by a Smith or Hodge pessary This can be successfully carried out 
in almost all instances where the uterus or adnexa are not adherent 
and should be done routinely as a therapeutic test before surgical 
treatment is decided upon. This plan may be carried out over a long 
period of time with very little discomfort to the patient. In occasional 
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instances no further treatment is necessary, although as a rule the 
pessary is only palliative. Findley reported 75 per cent of cures in 
primipara and 25 per cent in multipara when the retroversion was 
corrected and a special type of Smith pessary was inserted within ten 
to fourteen days after delivery. 

Operative Treatment. — ■When such a plan is unsuccessful or when it 
is poorly tolerated we do not hesitate to carry out surgical treatment 
of this lesion during the childbearing period. We prefer a combined 
vaginal plastic procedure (conservative anterior and posterior col- 
porrhaphy) and uterine suspension in women of this age. We believe 
that the Simpson or Montgomery modification of the Gillian round 
ligament shortening operation is the best technic for uterine suspen- 
sion for several reasons. It utilizes the strong muscular portion of the 
ligament near the uterus which will hypertrophy with pregnancy and 
involute following deliver}’. There is no trauma to the exposed peri- 
toneal surfaces and hence little likelihood of postoperative adhesions. 
The supporting round ligament is firmly anchored to the under surface 
of the anterior sheath of the rectus and also becomes adherent through- 
out its extrapcritoneal course, assuring firm support. There arc no 
adventitious openings through which the intestine might pass, re- 
sulting in obstruction. The operation is simple and easy to perform, 
with a minimum of trauma to tissues. When the cervix is descended 
into the vagina, uterosacral shortening is sometimes carried out also, 
but as a rule this is not necessary. 

Several details in the technic of the Simpson operation are im- 
portant for its success (Figs. 402, 403, 404). The small incision in the 
anterior sheath of the rectus fascia should be made about 1 inch from 
the midline and on a level with the internal inguinal ring. When the 
round ligament is drawn upward to the rectus fascia through the small 
opening made in the anterior leaflet of the broad ligament peritoneum, 
the opening in the peritoneum should be large enough to prevent con- 
striction and possible strangulation of the ligament. Before attaching 
the round ligament, the limb of the loop nearest the uterus should be 
carefully examined to make sure that its length will hold the fundus at 
the proper level. When the loop of round ligament is attached to the 
rectus fascia the sutures should be passed through the ligament super- 
ficially in order to avoid injury to the central artery. 

Among 489 patients operated upon by this method Anspach and 
Montgomery reported operative complications in three cases. Hemor- 
rhage occurred into the broad ligament in two patients and in one 
there was bleeding from the deep epigastric vessels. The bleeding was 
readily controlled in each instance although in one case it was neces- 
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sary to remove a tube and ovary. Three hundred and forty-eight 
patients were followed from six months to several years after operation 
In S43 of these the uterus was found to be in Bormal position Sixty- 
one patients had been delivered at term (five by cesarean section) and 
in three of these the uterus was in retroversion and descensus of the 
first degree 

When it is necessary to remove a tube and ovary in conjunction with 
uterine suspension we prefer to cover the raw area on the cornu of the 
uterus by posterior fixation of the round ligament on the affected side 
anil carry out the Baldy- Webster or the Simpson round ligament short- 



Fig 402 —Simpson operation The “kin and fal are retracted aod freed from the fascia 
of the reelus musclei on both sides of the lower extremity of the abdominal incision, slightly 
below the level of the internal ring The fascia is incised about one or two centimeters from 
the median border of the fascia on each side, the fingers inside the incision giving support 
(Anspach, Gvneeology, J B Lippmcott Co ) 

ening operation on the opposite side (Figs 405, 40G). When, liecause of 
fixation of tissues and consequent shortening of the round ligaments, 
the Simpson operation cannot be done, the Baldy-Webster round liga- 
ment shortening technic is the procedure of second choice Care must 
be taken to attach the round ligaments at the proper level on the 
posterior surface of the uterus and to close the opening in the broad 
ligament peritoneum snugly around the round ligament. We do not 
believe that this procedure will withstand pregnancy and labor as 
well as will the operation that utilizes the uterine or proximal portion 
of the round ligament for uterine suspension We have had little ex- 
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Fig 403 —Simpson operation. A specially curved needle is now passed through the 
fascial cut, between the muscle bundles to the peritoneum, beneath this to the internal ring, 
then under the peritoneum of the anterior leaflet of the broad ligament and through the 
peritoneal cut The traction suture ends are then threaded through the e>e of the needle, 
which is withdrawn (Anspacli, Gjnecology, J B Lippincott Co ) 
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perience with the Coffey operation which suspends the uterus by plicat- 
mg the proximal portion of the round ligaments and broad ligament 
peritoneum on the anterior surface of the uterus It is very popular 



Fig 405 — Salpingo-oophorectomy Peritoneal ization with posterior fixation of the 
round ligament (Anspach, Gynecology, J B I.ippincott Co ) 



Fig 406 — Salpingo-oophorectomy Posterior fixation of round ligament with perito- 
nealization, on opposite side tYebster-Baldy operation (Anspach, CIj necologj , J. B I.ippin- 
cott Co ) 

in some clinics, but in our judgment the trauma to the peritoneum 
makes this procedure inadvisable except in certain special instances 
where the other technics cannot be utilized. Olshausen’s technic 
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utilizes the most desirable portion of the round ligament but its 
attachment to the peritoneum may be insecure and is associated with 
local trauma which in some instances may result in intestinal or ometal 
adhesions. The bladder advancement operation of Curtis has not been 
utilized by us except in occasional instances where it seemed advisable 
in order to cover raw surfaces on the anterior uterine wall. 

AVhen in the occasional patient surgical treatment of retrod isplacc- 
ment of the uterus is necessary in women approaching the menopause, 
we usually perform hysterectomy (total or subtotal), especially if the 
uterus is large and boggy, in preference to suspension of the uterus 
unless the patient’s condition or other factors make the more extensive 
procedure inadvisable. 

PROLAPSE OF THE UTERUS 

During the last two decades appreciation of the importance of the 
cardinal (Mackenrodt’s) ligaments in maintaining the uterus at the 
proper level in the pelvis and the development of the Manchestcr- 
Fothergill operation have greatly simplified the surgical management of 
uterine prolapse. Maierand Thud ium, whose report of 138 cases (Fotlier- 
gill operation) in 1932 antedated the paper of Fletcher Shaw of Man- 
chester popularizing the operation in this country, advocated this 
operation as a standard procedure for all patients with prolapse of the 
uterus. Their report included forty-seven women of childbearing age, 
thirteen of whom became pregnant and delivered without dystocia or 
subsequent recurrence of their uterovaginal prolapse. It was their 
opinion that this operation docs not interfere with pregnancy and labor 
if 3 inches of uterine canal is retained in those patients in whom the 
cervix is amputated. Shaw stated in 1933 that “there is a tendency for 
us to defer this operation until the patient has reached an age when she 
is not likely to have more children or when she has made up her mind 
that she lias as many as she desires.” He reported only twenty-seven 
women who had subsequent pregnancies and delivery among 549 who 
had been operated upon. Five of these showed signs of recurrence. How- 
ever lie apparently considered the operation satisfactory for women 
during the childbearing period as he concludes that “it is the best method 
of treatment for all cases of prolapsed uteri ” Gordon in 1946 reviewed 
the literature and noted that among 2837 patients operated upon by the 
Manchester operation, 551 were in the childbearing age Two hundred 
and forty were delivered later and forty of these developed recurrence 
of the prolapse. 

In our own experience, this operation has proved highly satisfactory 
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in a large majority of patients over 40 years of age oho have first or 
second degree prolapse (first degree, cervix at vaginal introitus; second 
degree, cervix outside introitus) We do not depend upon it when the 
uterus is in the third degree of retroflexion, especially if the fundus is 
enlarged We have not used it when pregnancy was likely to occur later, 
so that cervical amputation has been a part of our technic almost rou- 
tinely. Although subsequent pregnancy apparently is not adversely af- 
fected in most instances, in our opinion the possibility of abortion or 
dystocia makes the use of tins procedure unwise during the childltcanng 
age. In such instances we prefer to perform the more conservative 
vaginal plastic operation with uterine suspension Most gynecologists 
prefer vaginal hysterectomy in patients with third degree prolapse 
(procidentia) We concur in this view since removal of the small uterus 
that is completely outside the vagina facilitates the approximation of 
the cardinal ligaments in support of the vaginal vault. In performing 
this operation for procidentia we remove the uterus between clamps as in 
the Mayo technic, but use separate suture ligatures to control bleeding 
and to unite the broad ligaments Special attention is paid to uniting 
the uteres acral ligaments to prevent development of a cul-de-sac hernia, 
and to plicating the fascial supports of the bladder and the urethra. 

Operative Technic. — As TeLinde has stated, “the Manchester opera- 
tion is simply a radical anterior colporrhaphy ” Essential for its success 
is a wide exposure of the cardinal (Mnckcnrodt’s) ligaments and a wide 
separation of the puboccrvic.il fascia from the vaginal mucosa (Fig 407). 
The extent of the dissection of course, depends somewhat upon the de- 
gree of prolapse and the size of the associated cystocele Elevation of 
the uterus in the vagina is dependent primarily upon shortening of the 
cardinal ligaments by plicating them on the anterior surface of the cer- 
vix. Wide plication of the pnbocervical fascia in the midhne is an im- 
portant part of the technic al "0 since it not only corrects the associated 
cystocele, but supplements the uplifting effect of the shortened cardinal 
ligaments Tare should be c.xerci'-ed also to support the neck of the blad- 
der and the urethra by carrying the anterior wall plication well forward. 

Most of the published illustrations, including these of Shaw, fail to 
show clearly the wide dissection that is necessary in order to assure ade- 
quate shortening of the cardinal ligaments and wide plication of the 
pubocervical fascia In our experience, moderate overcorrection of the 
fascial relaxation assures the best results This may cause narrowing of 
the vagina occasionally, but a little experience enables one to guard 
against this ihs id vantage When placing sutures in the anterior vaginal 
wall following the wale fascia) dissection it is possible to injure the ureters. 
This danger can be avoided by always passing the sutures through the 



Fig 407 — Manchester operation for uterine prolapse and cjstoccle A, Bladder has 
been dissected up from cervix Incision has heen carried through mucosa around cervix and 
mucosa dissected free from cervix Bases of broad ligaments are thus exposed The left has 
been clamped and cut Dotted line indicates where cervix is to be amputated B, Cervix 
lias been amputated and posterior lip covered with flap of mucosa The bases of the broad 
ligaments have been sutured to the anterior surface of the cervix C, Fubo-vesico-cervical 
fascia is being approximated in the midhne beneath the urethra, base of the bladder and 
the cervix Note that the lower sutures bite into the anterior watl of cervix. D, Irft, Fascia 
approximation has been completed Excess vaginal mucosa is being excised The first suture 
has been placed through flaps of mucosa, biting into cut surface of the shortened cervical 
lip to cover it with mucosa E, Operation on anterior wall has been completed It is to be 
followed by a posterior colporrhaphy (Tel.mde, Operative Gynecology, J B Lippmcott 
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fascia superficially If the bladder is inspected cystoscopically after the 
wide plication of the supporting fascia the trigone usually will be seen 
to be pushed forward, forming a prominent ridge. This deformity causes 
no permanent trouble and usually disappears spontaneously after four 
to six weeks. Subsequent observation of the bladder should be carried 
out in order to guard against faulty drainage or other disturbances that 
may lead to annoying symptoms later 

llepair of the posterior vaginal wall in connection with the Manchester 
operation sometimes presents difficulties when an enterocelc or high 
rcctocele is present In dealing with the cnterocclc it is well to extern! the 
dissection upward to the uterosacral ligaments where these structures 
can be approximated in the midlinc If a large peritoneal sac is present 
it must be excised, however in less extensive ca«es opening the perito- 
neum ami excision of the sac is not necessary The dissection is carrier! 
up behind the cervix and the fascia of the uterosacral ligaments is united 
extraperitoneally In order to support the upper portion of the posterior 
vaginal w'all, we formerly sutured the fascia overlying the superior sur- 
face of the levator am muscles together in front of the rectum at as high 
a Ie\ el as possible This sometimes resulted in narrowing the vagina 
(more common after the Manchester operation repair of the anterior 
vaginal wall), and in some instances was not successful because of the 
tension required to bring these structures together at this level. At 
present, we are able to secure satisfactory support of the upper part of 
the posterior vaginal wall by utilizing the posterior vaginal fascia This 
is found as a thin attenuated layer lightly attached to the posterior 
vaginal wall It may not be present due to attenuation near the midlinc, 
but always can be demonstrated laterally It is easily separated from 
the vaginal mucosa by blunt dissection and its plication from side to side 
in the midline provides firm support for correction of the high rectocclc 
Tiie Watkins interposition operation was regarded as a very satis- 
factory method of treating minor degrees of prolapse associated with 
cystocelc in our clinic previous to the advent of the Manchester opera- 
tion. In recent years it has Wen discarded Ventral fixation of the uterine 
fundus has also been discontinued In very elderly or dcbditatedwomen 
in whom it is not necessary to maintain a functioning vagina, the LcFort 
method of colpocleisis performed under local anesthesia has proved very 
useful. It is best adapted to those cases with fairly good perineal support. 
If this is lacking it is wise to reconstruct the perineum in order to facili- 
tate approximation of the anterior and posterior vaginal walls all the 
way down to the vaginal onfice. We have had no experience w’ith the 
Spalding-IIichardson composite operation, but the results of these 
authors as well as those of TeLindc and others indicate that it is a 
valuable procedure m selected cases 
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SUMMARY 

The surgical treatment of uterine displacement provides the only means 
of permanent cure for these patients. Its successful practice calls for an 
understanding of the anatomical factors that maintain the normal posi- 
tion of the uterus and a knowledge of the operative procedures that are 
adaptable to the various circumstances that may be encountered. Opera- 
tions are available for the management of this lesion during the child- 
bearing years, at the age of the menopause or in the woman of advanced 
years. No operation is suitable for all cases. Best results are obtained 
when each patient is individualized and the operative procedure carried 
out as indicated by the factors involved in each case. In our hands the 
most useful procedures have been anterior and posterior colporrhaphy 
with uterine suspension by the Simpson technic, the Manchcster-Fothcr- 
gill operation and LcFort colpocleisis or some modification of these 
technics. 
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VENOUS THROMBOSIS IN OBSTETRICS AND GYNECOLOGY 
J. Edward Lynch, MD., F.A.C.S.* 


Tiie serious implications of the intravascular clotting of blood, or 
thrombosis and the potential sequel pulmonary embolism with all its 
immediate and eventual complications, is well recognized by most physi- 
cians and surgeons. A discussion of the various factors inherent in this 
condition, its prevention, diagnosis and active treatment, may be of 
some value. 


CLASSIFICATION 

The intravascular clotting of blood, or thrombosis, may be sub- 
divided into two general headings 

Phlebothrombosis. — In phlobothrombosis or venous occlusion, the 
clot develops in an ascending fashion, beginning in the capillary bed 
and extending centrally into the larger collecting venules and veins. 
It is not associated with any inflammatory process in the intima of the 
vessels, and is only loosely attached to the walls of the vessels in which 
it propagates. Such areas are silent and usually unproductive of definite 
symptoms or signs unless suspected and looked for and the insidiousness 
of the entire process makes it by far the more dangerous to the life of 
the patient. 

Thrombophlebitis. — In thrombophlebitis or venous occlusion the 
process of clot formation is associated with or secondary to inflammation 
of the vein wall. The clot is usually quite firmly attached to the intima, 
and may propagate centrally or peripherally inasmuch as the process 
usually develops not in the capillary bed but in the lumen of one of the 
veins. Such a condition, when it develops, is not silent but on the contrary 
produces local tenderness, pain, fever, and evidence of obstruction to 
the venous drainage of the part, particularly when a larger vessel is 
involved It is likely that this represents the end stage of the process, 
the silent thrombus formation or phlebothrombosis representing the 
primary stage of venous thrombosis. Aside from thrombophlebitis de- 
veloping in varicose veins, this condition more often occurs in the larger 
vessels, greater and short saphenous and especially the ileo fern oral veins 
and pampiniform plexus of veins in the pelvis 
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PATHOGENESIS 

Intravascular dot formation h favored by scleral factors some of 
v. hich can, to a greater or lesser degree, be influenced by careful pre- 
operative study and preparation .and poitperaUve care. They are : 

1 Factors which slow the circulation in the venous system (even more 
than the normal slowing due to the increased resistance of the greater 
surface area of the capillary bed) such as: cardiac failure incipient or 
actual, mild to moderate degrees of hypertension, hypothyroidism and 
myxedema, polycythemia and extrinsic pressure over the calves of the 
legs or constriction of the extremities at any level due to the position 
the patient occupies in bed 

v. Anything which causes increased coagulability of the blood, seen 
Usually after hemorrhage, or trauma associated with surgery or injury 
to tissue as with abruptio placentae Conceivably the presence of exces- 
sive amounts of adrenalin in the circulating blood secreted in an overly 
anxious postoperative patient could be mfficient to throw the balance 
in favor of thrombosis m an individual in whom other factors operating 
in favor of intravascular coagulation were prerent. The significance of 
the so-calted “blood sludge” now- being studied and its relation to in- 
creased coagulability of the blood may be an important factor in some 
individuals 

3 Changes m the intima or lining of the vessels of the venous (or 
arterial) systems such as local trauma infection surrounding a vessel, and 
chemical inflammation following the intravenous injection of hypertonic 
solutions or others not intended for that method of administration. 

PROPHYLAXIS 

Prophylaxis against intra\ aseular clotting of blood is the keynote of 
success in all fields of medicine and particularly in obstetrics and gynecol- 
ogy It is to be remembered that every patient is a possible candidate for 
tins condition but certain patients are not only possible but very likely 
candidates if a careful plan of management is not established and fol- 
lowed. Tor example, n patient giving a history of previous intravascular 
clotting has possibly about a 10 per cent chance of a recurrence with 
subsequent surgery if prophylactic measures are not carried out pre- 
and pooioperatively. Patients showing marked obesity with or without 
obvious hypothyroidism or myxedema call for investigation of their 
metabolism aud medication to increase it if it is low. Those patients 
exhibiting extensive systems of markedly distended and tortuous varicose 
veins m the legs not infrequently harbor small mural thrombi which 
develop secondary to irregularities tn the vessels and eddies in the current 
of the circulating blood. Following superficial trauma such areas may be 
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the focus for a propagating thrombus, the tail of which may become dis- 
engaged producing a pulmonary embolism before complete fixation to the 
intima of the vessel has taken place. Adequate fluid intake pre- and post- 
opcratively is necessary to prevent dehydration and consequent in- 
creased viscosity of the blood which favors slowing of the circulation in 
the smaller vessels. 

Under prophylactic measures should be mentioned the following: 

1. Watchfulness of Attendants for Early Signs. — The medical per- 
sonnel must be educated to be on the lookout for early signs. Nurses 
should report such “minor complaints” as cramp in the foot or in the 
calf of the leg in postpartum or postoperative patients. The importance 
of frequent checking of legs and feet for normal warm, dry sensation or 
suggestive cold, clammy sensation seen in association with impaired 
circulation often as a precursor to vascular thrombosis must be stressed. 
Forcible dorsiflexion of the foot at the ankle to determine tenderness in 
calf muscles (Homans’ sign) and careful palpation of the calf muscles 
and tissues over the deep vessels to elicit areas of tenderness are useful 
measures. 

2. Position of the Patient. — The position occupied by the pre- or 
postoperative patient in bed may be a significant factor in favoring or 
counteracting a tendency to thrombosis. It is recognized, as mentioned 
above, that slowing of the circulation can favor intravascular clot forma- 
tion. The patient who is made to appear neat by being propped up in 
bed with a back rest and with support under the knees and calves 
may be quite comfortable. However, such a position restricts the activity 
of the patient — she is so comfortable that the thought of changing posi- 
tion does not occur to her. The result is that an important factor in the 
maintenance of the venous circulation, muscular activity, is more or less 
eliminated. It is recognized that the circulation is maintained primarily 
by contractions of the left ventricle but this is aided and abetted by the 
negative pressure developed in the thoracic cavity as the accompaniment 
of deep breathing, the action of the right side of the heart and the mas- 
saging effect of the skeletal muscles on the veins in proximity to those 
muscles. Hence it follows that the propped-up comfortable patient can 
or is likely to do little to aid in the circulation of her blood It is far better 
for a patient to remain in the horizontal position in bed to kick her legs 
up and down, from side to side, and back and forth, and to change posi- 
tion herself by rolling and turning from side to side. Especially should she 
be encouraged to inspire as deeply as she can as often as she thinks of it. 

Early Ambulation. — Early ambulation after delivery and pelvic 
surgical procedures has been shown to help reduce the incidence of venous 
thrombosis. Its mode of action presumably is in the aid and stimulation 
it provides to the general circulation and venous blood flow, in particular. 
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Active movements of the extremities by the patient while in bed serve 
as a useful adjunct or even a substitute for early ambulation, especially 
when combined with frequent deep inspiration or forceful exhalation 
To obtain the latter patients may be encouraged to inflate balloons or 
“blow up” paper bags This procedure, incidentally, is of great value in 
distending the lungs and aids in preventing and overcoming postopera- 
tive pulmonary atelectasis 

Patients with a Previous History of Intravascular Clot Formation,— 
In these cases, in addition to the usual preoperative laboratory studies, 
the so-called clotting factors are estimated, viz , skin bleeding, coagula- 
tion and prothrombin time and total serum protein with albumin-globu- 
lin ratio A member of the hematologic division of the department of 
medicine is asked to see the patient m consultation and a decision is 
made as to whether the patient is to be treated with one of the chemical 
anticoagulants in current use, heparin or dicumarol, preoperathely or 
beginning twenty-four to forty-eight hours postoperatively When anti- 
coagulants are used prcoperatively the possibility of increased bleeding 
at the time of surgery is anticipated, making extreme care in hemostasis 
during the operation mandatory as well as having suitable blood avail- 
able for transfusion More commonly, the medication is given postopera- 
tively, starting after the first twenty-four hours Heparin, when used, is 
in 50 mg (0 05 gm J doses intravenously every fourth hour during the 
first forty-eight hours of treatment This method is used for its more rapid 
effect in prolonging the coagulation time Its mode of action is not defi- 
nitely known At the same time, dicumarol is started, to be continued 
for a more prolonged period of time Three hundred milligrams (0 3 gm ) 
are given the first day, 200 mg (0 2 gm ) the second day, anil 100 mg 
(0 1 gm ) the third and successive days depending on the need ns in- 
dicated by the degree of lowering of the prothrombin time and conse- 
quent prolongation of the coagulation time Usually, as a piopliylactic 
measure, a level of 00 per cent of normal is satisfactory but if evidence 
of active clot formation is present, this level must be lowered to about 
30 per cent of normal 

Active treatment will be discussed under a separate heading later 
At this point it may be stated that it is usual for ligation to be carried 
out when a definite diagnosis of thromliosis is made in the postoperative 
or postpartum patient We usually do not wait for the patient to show 
signs of pulmonary embolism before ligation is carried out 

PATHOLOGV OF INTRAVASCULAR CLOT FORMATION 

Only the pathology of the terminal stage i c , after the thrombus has 
formed, is known Pathologists describe three kinds of thrombus — red 
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or coagulation thrombi, wrhitc or agglutination thrombi and a mixed type 
which is the form most commonly encountered. The theory of the de- 
velopment of a mixed thrombus is clearly and concisely described by 
Allen, Barker and Hines and is quoted with their permission. 

As a result of slowed flow and eddy currents in the venous blood stream plus 
changes in platelet-plasma stability, the platelets tend to accumulate in the 
slower nun in g periphery of the stream and stick to the endothelium They may 
stick only at the site of a pre-existing lesion of the endothelium but such lesions 
are probably not necessary particularly in the secondary type of thrombophlebitis 
{those seen after trauma, surgery or in postpartum state] The platelets tend to 
disintegrate, leukocytes are attracted and a small amount of fibrin is precipitated. 
These events are followed by the deposit of more platelets, fibrin and leukocytes 
in layers The deposits usually progress m a distal direction The white head of a 
mixed thrombus may or may not occlude the lumen of the vein. The red tail 
develops in a proximal direction, that is, toward the heart. It may be a homo- 
geneous red coagulation thrombus but frequently it is a lamcllated deposit of 
lasers of leukocytes, platelets and fibrin interspersed with layers of erythrocytes 
and fibrin It is probable that increased coagulability of the blood even though 
slight is the chief factor responsible for the development of the propagating 
tail of the thrombus. The tail probably develops rapidly, for sections through 
various portions of a red or lamellated thrombus are similar in appearance 
However, its consistency and cohesion may be variable in different cases. In some 
instances it is firm and fills the vein; in others it is more friable and does not 
completely occlude the lumen The red or lamcllated tail of the thrombus tends 
to adhere to the endothelium rather soon after it forms and when this adherence 
occurs, organization by fibroblasts from the endothelium follows rapidly and 
completes the adhesion 

Plilebothrombosis, as it develops in some of the smaller venules and 
veins in the substance of the plantar or calf muscles, is presumed to be 
the primary condition. This is the acute or early phase of which our 
knowledge is deficient. It is known that once a thrombus has formed in 
a vessel, organization of the periphery of the thrombus from fibroblasts 
originating in the intima soon takes place at their points of contact, thus 
fixing the thrombus to the vessel wall. Subsequently, the symptoms and 
signs of thrombophlebitis develop in the vessel following the organiza- 
tion and attachment of the thrombus. The conclusion, of course, is that 
frequently the insidious plilebothrombosis is the precursor of the symp- 
tom-producing thrombophlebitis and it is only when the full-blown condi- 
tion is present that the phenomenon of intravascular clotting or so-called 
venous thrombosis is recognized. By this time the danger of pulmonary 
embolism, the most feared complication of silent thrombus formation or 
plilebothrombosis, has largely passed. A propagating tail developing after 
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the fixation o! tlie primary thrombus may, hqwever, be the source of a 
pulmonary embolism which may or may not be fatal depending on its 
size. 


DIAGNOSIS 

Actually, in Speaking of the differential diagnosis of phlcbo thrombosis 
and thrombophlebitis, which we consider to be two stages in the same 
process, we are endeavoring to distinguish between early and late diag- 
nosis of venous thrombosis. When the stage of a full-blown thrombophle- 
bitis has been reached, the diagnosis becomes self-evident because of the 
of the late symptoms, viz., fever, elevated pulse rate, pain anil localized 
tenderness with the indurated thrombosed veins being frequently easily 
palpable, especially in instances of involvement of the more superficial 
veins. Naturally, we are anxious to establish an earlier diagnosis of phle- 
bothrombosis and we ask ourselves the question, “Hon can we do this’” 

The diagnosis of phlcbothrombosis is accomplished, first, only by 
considering the condition of thrombosis as a possibility in all post- 
operative and postpartum patients, and secondly, by looking for evi- 
dence of the few telltale signs of beginning impairment of the peripheral 
circulation especially in the legs When actual impairment of the circula- 
tion has developed, the condition has progressed to the later stages of 
venous thrombosis, namely thrombophlebitis 

The signs and symptoms we should anticipate arc as follows* 

1. The complaint of a cramp in the plantar region of the foot, soreness 
of the heel, tightness about the ankle or stiffness or cramp in the calf 
muscles of the leg 

4 Change from the usual warm dry or slightly moist skin of the feet 
and lower leg to a definitely cool or cold act skin, sometimes with mot- 
tling of the skin. 

3. Definite discomfort or pain in the plantar muscles on manipulation 
of the foot or in the calf muscles when pressure is made o\er them 

4. Homans’ sign, which is elicited by tlie forceful dorsiflexion of the 
foot. When it is positive, the patient complains of a tightness or pain 
in the calf muscles The fact that the test is negative is of little signifi- 
cance while a positive sign is at least suggestive if no other obvious 
pathologic condition is present. 

5. Palpation of the pulsation of the dorsalis pedisartery Usually a full 
wave is felt but when spasm is present it is almost imperceptible. We 
know that vascular spasm is associated with venous thrombosis. Through 
its effect in reducing the lumen of the vessels, it reduces the volume of 
circulating blood. Such an effect when passed on to the capillary bed 
and the venous system can be seen to contribute to stasis and thrombosis 
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G. Laboratory studies to demonstrate an increased coagulability of 
the blood are in order when the above suggests the possibility of begin- 
ning venous thrombosis. If these arc corroboratory then it is wise to 
begin active treatment aimed at improving the peripheral circulation of 
the legs and lowering the coagulability of the blood with or without 
ligation of the major veins of the leg (s). 

ACTIVE TREATMENT 

The diagnosis of early venous thrombosis having been at least tenta- 
tively made and confirmed by observation and laboratory studies which 
demonstrate increased coagulability of the blood, active treatment is 
instituted. As indicated above this treatment aims at : 

1. Lowering the coagulability of the blood by the use of anticoagulants 
such as heparin and dicumarol and maintaining adequate fluid intake to 
prevent dehydration. 

2. Improving the blood flow through the vessels of the legs by para- 
sympathetic block for unilateral conditions or continuous spinal anes- 
thesia for bilateral conditions A satisfactory response from these meas- 
ures is subsidence of the pain and tenderness and restoration of warmth 
and color to the involved parts. 

3. Interruption of the continuity of the venous system at the desirable 
level when a definite diagnosis of phlebothrombosis has been made or if 
nonfatal pulmonary embolism has developed in spite of measures 1 and 
2 above. 

Venous thrombosis is regarded at the Jefferson Hospital as one of the 
major complications in the postoperative and postpartum state and the 
aid of medical and surgical consultants is requested early in the active 
management of the complication. Usually anticoagulants are given under 
the guidance of a member of the hematology department according to 
the manner and with the precautions listed under prophylactic measures 
aimed at preventing venous thrombosis. The surgical management 
(ligation of the vein with aspiration of the thrombus) is usually carried 
out by the surgical consultant at the level considered safest and best 
suited to the individual patient — femoral vein, common iliac vein or 
even the inferior vena cava if repeated pulmonary embolism has oc- 
curred after primary femoral or common iliac vein ligation. Antico- 
agulant therapy is of course continued even after ligation at any of the 
above mentioned levels. It is recognized that different opinions are 
held as to the desirability of venous ligation in the active management 
of venous thrombosis, especially when it is complicated by pulmonary 
embolism, but it is the purpose of this paper to express the views held 
in the department of gynecology and obstetrics in the Jefferson Hospital 
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and not to enter into any discussion of the relative merits of any one 
program of treatment in contrast to another . 

SUMMARY 

We consider that venous thrombosis is a generic term which includes 
both phlcbothrombosis and thrombophlebitis, that in many instance* 
the former represents the early stages of the process and the latter repre- 
sents the full-blown end stage of venous thrombosis 

Prophylaxis is highly important but early recognition of phlebothrom- 
bosis with immediate institution of active treatment aimed at lowering 
the coagulability of the blood and increasing the circulation through the 
involved extremity is equally important The dangers of the major com- 
plication of venous thrombosis, pulmonary embolism, are largely dis- 
sipated after the process has readied the stage of thrombophlebitis 
except in occasional instances 

When nonf.ital pulmonary embolism develops in spite of anticoagulant 
therapy, venous hgation at the appropriate level is favored 
Finally, it is felt that this complication is of such n serious nature that 
the aid of medical and surgical consultants in its management is de- 
sirable from the time of its recognition 
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THE INTELLIGENT USE OF SURGERY IN PELVIC 
INFLAMMATORY DISEASE 


Clayton T. Beech am, M.D., F.A.C.S.* 
INTRODUCTION 

The term pelvic inflammatory disease is so broad in scope that dis- 
cussion of all the infections processes of the female genitalia under this 
one heading would lead only to confusion. It has been a common failing 
among doctors to be rather loose in their use of this phrase when making 
a diagnosis. There is a great difference between gonorrheal and cellulitis 
infections of the female genitalia. It is obvious, then, that the medical 
and surgical treatment is quite different in each case. The illuminating 
work of Arthur IL Curtis has provided the groundwork for our modern 
concept of pelvic infections 

Definition. — Gonorrhea. — Gonorrhea is an acute infectious disease 
that attacks the lower genital tract first and spreads along the endo- 
cervical and endometrial canal to the tube and the pelvic peritoneum. 
After an initial or recurrent attack there is often a mixed infection pres- 
ent, spreading as though the gonococcus was the sole etiologic factor. 

Pelvic Cellulitis. — The cellulitis group of pelvic infections makes up 
a more common and much more dangerous clinical entity than the 
gonorrheal cases Included in this group are those infections caused by 
variousstreptococci, staphylococci, B. coli and almost any other pathogen 
known to us now. Criminal abortion, puerperal sepsis, and instrumental 
perforation of the uterus are the likely etiologic processes. In contrast 
to the mucous membrane spread of gonorrheal infection, cellulitis attacks 
first the uterus where the lymph and blood vessels disseminate the bac- 
teria through the uterine wall to the surrounding structures For example, 
the tube will usually show a perisalpingitis with cellulitis as contrasted 
with the endosalpingitis of gonorrhea 

Keeping these two clinical entities with their vastly different patho- 
logic pictures before us, it is readily understood why the therapy and 
need for surgery is quite diverse. 

ACUTE GONORRHEA 

We shall first consider the surgical needs of the patient with acute 
gonorrhea of the lotcer genital tract, i e , urethra, Bartholin or vulvovaginal 
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glands and cervix The urethra is usually the site of first infection If 
treated promptly with penicillin and the regular rules of hygiene are 
followed, the infection clears up promptly. There is no need for surgery 
in the usual acute gonorrheal urethritis. In the average case of acute 
gonorrhea, the cervix is almost as frequently involved as the urethra with 
the initial infection. All the characteristics of acute infection are present 
The lesion should not he actively treated at this point but reliance placed 
on penicillin therapy. Actually, treatment with caustics or cautery dur- 
ing this phase will often result in strictures of the endocervical canal and, 
more serious, will cause upward extension of the disease For tins reason 
cervical therapy is contraindicated at this time. 

The vulvovaginal glands arc involved with the initial acute process 
far less frequently than one would expect. Wien it occurs the result is 
fulminating in character, for the acutely swollen, red, agonizing tender 
gland will rupture spontaneously about the time the patient sees her 
doctor. If rupture docs not take place, incision and drainage should be 
instituted at once Further attempt at treatment of the diseased gland 
should not be undertaken during the acute phase of the infection 

When gonorrhea spreads beyond the cervix we speak of it as an upper 
genital tract infection. In this upward spread, the endometrium becomes 
infected and we have a transitory acute endometritis Since the ultimate 
goal of the infection is the adnexa and adjacent peritoneum, acute endo- 
metritis is so short-lived that it is of no surgical concern During the 
upward spread, all the commanding signs of an acute pelvic catastrophe 
are present. Many a patient with acute salpingitis has been operated 
upon for acute appendicitis, ruptured ectopic pregnancy and simitar 
conditions. Careful history taking and painstaking search for evidence of 
lower genital tract infection would have prevented most of these opera- 
tions Nevertheless, an occasional honest mistake will be made, and the 
operator finds himself faced with acute salpingitis There is no reason to 
disturb the disease process at this time , in fact, it is definitely contra- 
indicated. A million units of penicillin or 5 gm or sulfanilimide crystals 
should be deposited over the acute adnexa, and the abdomen closed 
without drainage. There is no reason in the face of acute adnexal disease, 
to remove any of the involved tissue since spontaneous recovery is to be 
expected. Furthermore, a very high percentage of cases will never need 
surgery or at most a conservative, reconstructive procedure long after 
the acute phase has passed. 

One might expect the formation of an abscess in the cul-de-sac in 
acute upper genital gonorrhea. If this occurs w e have never seen a case 
A purulent collection in the pouch of Douglas would lead us to believe 
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we were dealing with more than gonorrhea, most likely a mixed infec- 
tion. 

In summary, then, wc would like to emphasize that surgery is not 
needed in acute gonorrhea except for the drainage of Bartholin abscesses. 

RECURRENT GONORRHEA 

All too often patients who have had one attack of gonorrhea become 
reinfected. The picture after many such attacks has been referred to as 
chronic gonorrhea; however, a much more applicable term is recurrent 
gonorrhea Such a disease entity is not confined to the prostitute, promis- 
cuous or indiscreet, but finds its greatest incidence in the unenlightened 
dregs of society. These facts influence many surgeons in the choice of 
operations, or rather their lack of individualization in caring for these 
unfortunates. It must be rememlicred that these patients are human 
beings and as such have a right to the best that wc can give in medical 
care. 

Lower Genital Tract. — - Urethra . — The urethra generally demonstrates 
purulent material on stripping. The infection is lodged deeply in the 
paraurethral gland structure. One can readily see with what a major 
lesion he is dealing by a careful survey of Huffman’s article 2 describing 
the anatomy of the paraurethral ducts. We have seen some of these 
cases develop rather large abscesses, formed no doubt by a fusion of in- 
fected ducts, so that a single sac is formed between the urethra and 
vagina. The only satisfactory treatment is a longitudinal incision start- 
ing at the urethral meatus (cutting through the urethral wall and anterior 
vaginal wall) down to the base of the abscess. The starting point is 
“six o’clock” on the meatus. With the urethra and vaginal wall open, the 
wound edges and deeper lateral tissue should be coagulated with an 
electro-coagulating needle. No sutures should be used and the incised 
area should be left open for drainage and formation of granulation tissue. 
The patients are not incontinent, are comfortable and have little if any 
disability. Hot sitz baths for two weeks are an aid to healing which is 
usually complete by three weeks. Minimal paraurethral duct infection 
found just inside the meatus responds to desiccation with an electro- 
coagulating needle put directly into the areas that are thickened, no 
incision being necessary. 

Cervix . — Chronic gonorrheal cervicitis is probably a more common 
lesion than wc realize since cultures are usually negative. Whatever the 
etiology of the cervicitis it should be treated adequately. Since most of 
the patients arc young the most satisfactory treatment is electrocautery. 
The portio vaginalis if markedly involved may be cauterized in stages. 
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Tlie endocervical canal may be safely cauterized but the tip of the instru- 
ment should not lie carried too deep into the underlying tissue since 
there is grave danger of producing a stricture. While large scale cauteriza- 
tion is being done the cervical canal should be periodically dilated to 
preclude stricture while healing takes place If the patient is under 35 
years and the lesion does not bleed one might well omit a biopsy One 
must ever be on guard for portions of the lesion that do not heal 
promptly, six weeks being the average healing time Even in the >011 rig, 
carcinoma of the cervix docs occur. It is conceivable that .1 malignancy 
might well be present with the erosion. Nonhealmg of a cauterized point 
is an absolute indication for biopsy to rule out cancer. 

Instead of cauterizing the cervix, conization is often resorted to m 
young women. This we feel is contraindicated in women below the age 
of 40 since the incidence of stricture is high. The incidence of r crural 
dystocia in patients who have been conized is not insignificant We ha\e 
encountered one where cesarean section had to lie done within tw <> \ ears 
ufter a radical conization had been performed Hyam, 3 Sackctl 1 ami 
Schwartz* warn us on this very detail Miller and Todd* advise against 
this minor operation in the reproductive years for other reasons, and 
state that there is no substitute for the cautery With this I fully agree 

Bartholin Gland — Recurrent (chronic) Bartholin abscess is a common- 
place lower genital tract lesion The Milvovagm.il gland will flare up ami 
rupture at rather regular intervals unless it is surgically excised An 
enthusiastic surgeon might be tempted to try surgical removal of this 
gland in his office, as a purely local procedure One would probably not 
attempt this more than once, since the gland bed is so rich in blood supply' 
that deep mattress sutures are required for hemostasis A well equipped 
operating room and good anesthesia arc necessary for this minor opera- 
tion The operation per sc is not difficult - an incision is made along the 
mucocutaneous border just over the gland Sharp dissection around the 
capsule, w hether it breaks or not, and dissection of the entire lining con- 
stitute the essentials of technic Very fine catgut mattress and interrupted 
suture repair w ill control bleeding and approximate the skin edges No 
drain is necessary. 

Upper Genital Tract. — Since acute gonorrheal endometritis is a self- 
hmiting disease we need have little concern for recurrent or chronic 
endometritis In years past this was rather a common diagnosis by 
clinician and pathologist alike; however, lietter understanding of endo- 
metrial changes have show n that chronic endometritis is rarely if ever 
the correct diagnosis in any given case It will be recalled that gonorrhea 
travels to the tube by way of the endometrial canal and during this very 
short interval the uterine canal will show inflammatory change The 
gonococcus has a preference for the salpinges and to a lesser extent the 
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ovaries and surrounding peritoneum. The adnexa arc our chief concern 
in upper genital recurrent infection. 

The gross pathologic picture of old minimal gonorrhea involving the 
adnexa is a tube slightly larger than normal, fimbria firmly closed, with 
both the tube and ovary bound together or separately being adherent to 
the posterior leaf of the broad ligament. This lesion is as a rule asymp- 
tomatic and requires no surgery. However, such a lesion is a cause of 
mechanical sterility and as such is quite amenable to surgical correction 
(Obviously it would be unwise to operate upon such a patient with a 
hope of correcting infertility if the husband has azoospermia) 


M 


tig. 408 — fimbria held open, thumb forceps in the lumen of tube and sulfanilamide 
crystals poured in 

The technic that has given the best results has been described by 
Beecham and Sigman 7 It is not only feasible for the correction of tubal 
block but for other manifestations of upper tract gonorrhea In brief, 
this technic consists of a salpingolysis and Ivmn of adhesions about the 
ovary With the adnexa free the fimbriated end of the tube is held up 
with visceral forceps and the closed ostium cut open % ith a scalpel. The 
tube is next gently dilated with a long, narrow heiuostat. Then with a 
long thumb forcep in the lumen of the tube as close to the isthmus as it 
will easily go, the prongs arc allowed to separate and 5 gin of sulfanila- 
mide crystals are poured into the lumen while the excess spills over the 
pelvis (Fig. 408). The abdomen is of couim* closet! without drainage. 
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Wtflre tubal block is due to this type of pathology, we find Ili.it {Ml j*cr 
cent of the tubes remain patent after operation and between 3b and W 
per cent of the patients conceive. No ectopic pregnancies hast l»en 
observed following the employment of this technic 

The operation of salpingolysis and sulfanilamide implantation i' ip- 
plicable for large, thick, dilated tubes up to 3 cm. in diameter Hr join! 
that point in size we have not used this procedure. The ovaries m tl« si 
eases are usually twice their normal size, being filled with follicular r\ 4. 
and usually densely adherent. Since these ovarian enlargements an* ivm- 
neoplastic they need not be removed 

Falk 4 '*' 14 has described a conservative operation for Uw-c old re- 
current cases of inflammatory disease that deserves careful consider d ion 
by every gynecologist. The clinical course of recurrent gononliu i-, 
a rough one. The remissions and exacerbations are well known to .ill, 
with their resultant crippling pain and menorrhagia . Falk feeW th.u t 1» 
recurrent oases are reinfected along the same route (endometrium i» 
in the initial infection and that the bacterial agents are mixed n> *\pe 
Therefore Falk does a bilateral cornual resection to interrupt t he l i«w 1 « ? i,i 
in their journey from the lower genital tract to the upper tract \ he 
adnexa are left alone in most cases regardless of bow serious or de-uiu 
live the infection has been. In a large series and for several vcirs 1 ilk 
has followed this conservative principle and his published results with 
only 1.5 per cent failures are superior to those obtained by more wdiul 
steps. 

Vic have employed the cornual resection for several years and find that 
on the average our results are good although not up to those reported In 
Falk. Our residents have on occasions employed this technic of cornu, tl 
resection where more mature operators would have removed the adnexa 
as with a ruptured tubo-ovarian abscess. We have found that aiich a major 
lesion heals with an uneventful postoperative course and the patients 
are free of complaints. The pelvis demonstrates fittfe, if am palpable 
disease. At this writing, I believe that as we gam more ixjH-neiite m 
the employment of Falk’s procedure we will remose scry ten .idm vu for 
inflammatory disease. 

PELVIC CELLULITIS 

Gonorrhea may be described as a crippling disease quite m contrast 
to ccUulihs, which is a serious threat to life Over the past few years 
much help has come our way ia the form of chemotherapy and anti- 
biotics, yet cellulitis continues to kill people A« a rule this type of 
infection is mixed but the anaerobes are usually present and are un- 
touched by our new therapeutic agents. The incidence of cellulitis would 
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seem to remain unchanged, or possibly we see more today or perhaps 
recognize more, than in years gone by. 

Causes and Site of Infection. — The principal causes of pelvic cellu- 
litis are induced abortion, puerperal trauma, instrumentation of cervix 
and/or corpus uteri. Thus the infection is in the upper genital tract, start- 
ing in the uterus and spreading from the placental site or point of uterine 
trauma. The lymphatics and blood stream carry the infection through 
the uterine wall into the parametrium and broad ligament. The veins 
of the broad ligament develop extensive thrombophlebitis that fre- 
quently involves lateral channels and may extend into the lower ex- 
tremities. There is certainly extension along the endometrium into the 
tube although we do not see the usual picture of endosalpingitis but 
rather a perisalpingitis. In cellulitis, perisalpingitis overshadows the 
endosalpingitis. The ovary is most frequently involved in such an infec- 
tion and ovarian abscesses are quite common. Peritonitis is usually 
present and demands careful observation and care. With the vast 
ramification of possibilities in this serious disease it is apparent why 
cellulitis is a serious threat to life. 

At the onset of cellulitis there is no indication for surgery. Before 
therapy is begun, a gentle but thorough pelvic examination should be 
done and intrauterine cultures taken. The majority of cases are septic 
abortions with puerperal sepsis being the next most frequent entity. 
Let us consider septic abortion. 

Septic Abortion. — At the initial examination of an infected abortion, 
the cervix is usually dilated or at least patulous. Placental fragments 
may be seen in the os and if so they should be gently teased out Force- 
ful attempt at digital manipulation should not be carried out. Intra- 
uterine cultures should be taken unless the patient is bleeding profusely. 
If there is a life-threatening hemorrhage present the patient should be 
taken to the operating room and an evacuation gently done with a pla- 
cental forcep and a dull curette. We are not in accord with those who 
state that all incomplete abortions (which includes the septic cases) 
should be evacuated immediately. Experience in Philadelphia, where all 
maternal deaths are reported and investigated by the County Medical 
Society, has definitely shown intrauterine manipulation of a septic case 
to be hazardous and often lethal. There is only one exception — life- 
threatening hemorrhage. 

Treatment. — The extremely ill patient (not infrequently from severe 
peritonitis) is first given one million units of penicillin intravenously on 
admission. Sulfanamide therapy is frequently added along with intense 
Supportive treatment that should include blood transfusions. Daily 
doses of penicillin should be maintained at a high level, at least 600,000 
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Newlix F. Paxson, M.D., F.A.C.S., F.I.C.S.* 

Medicine is a mixture of art anti science. When mathematics can be 
applied to all the factors in a special field of knowledge, it may be classed 
as a precision field of science. Because of the variations in humans it is 
impossible to treat patients according to mathematical principles only, 
hence the modern indications for cesarean section arc based on the 
knowledge acquired from the newer methods of measuring the various 
factors of disease. The application of this knowledge is still an art. 

EVALUATION OF THE OPERATIVE RISK 
The chief dangers of cesarean section arc hemorrhage and infection, 
specifically peritonitis. These dangers have been controlled by im- 
proved surgical technics, modern anesthesiology, blood transfusion, sul- 
fonamides, antibiotics and oxytoxics, so that the risk of cesarean sec- 
tion has been reduced to that of vaginal delivery of a few decades ago. 
Now that cesarean section may be used with greater impunity, the 
indications have been broadened to include many conditions that for- 
merly were forbidden because of the great risk. This means saving from 
death or damage of more mothers and babies. However, a new risk has 
been added. Due to a false sense of security on the part of the obstetri- 
cian, cesarean section may be abused by substituting it for a less risky 
delivery through the birth canal. True, a vaginal delivery may require 
more patience and skill, but to prevent such abuse the physician must be 
able to evaluate and balance the risks of various procedures and have the 
skill to carry each procedure to a successful conclusion. There is no place 
in obstetrics for the “one operation” obstetrician. While the “obstetric 
cripple,” suffering from the effects of a mismanaged or poorly advised 
vaginal delivery, is a distressing sight, it must not be forgotten, in the 
desire to prevent such an unfortunate result, that there is the “cesarean 
cripple.” If there is a breakdown of any of the factors of safety, such as 
surgical skill and judgment, operating room technic or anesthesia, death 
or permanent injury to mother or baby will follow. It must not be for- 
gotten that the risk in cesarean section is five to ten times greater than 
in vaginal deliveries. The most favorable figures will show a maternal 
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mortality for cesarean section of 0.5 to 1 per cent, but for normal vaginal 
delivery a mortality rate of less than 0 1 per cent at similar clinics 

Dystocia, hemorrhage and similar major complications offer the chief 
indications for cesarean section, which should be decided on the following 
evaluation of risks 

1 If the danger to mother or child by vaginal delivery is less, cesarean 
section is contraindicated 

2. If the danger to mother or child by vaginal delivery is equal to 
cesarean section, then the type of delivery selected will depend on the 
skill of the obstetrician Some of the problems of this group are now in- 
cluded in the modern indications for cesarean section where formerly 
vaginal delivery was indicated. 

3 If the danger to mother or child is greater by vaginal delivery then 
cesarean section is indicated 

CONSIDERATION OP INDICATIONS 

Inlet Contractions.— Fetal-pelvic disproportion at the inlet may be 
recognized before the onset of labor by the physical signs of abnormal 
presentation, high presenting part, premature rupture of the membranes 
and pelvic mensuration The knowledge of pelvic mensuration has been 
advanced greatly by roentgen pelvimetry and cephalometry as developed 
by the studies of Caldewell, Moloy and D’Esopo 1 and those of Thoms 2 
The follow ing criteria should be used in evaluation of contracted pelvis 
with disproportion at the inlet 

1 Shape of the inlet 

2 Anteroposterior diameter (true conjugate) 

3 Transverse diameter 

4 Size of the fetus, particularly the head. 

The shape o f the peine inlet is of great importance Android and anthro- 
poid pelves, when contracted, offer greater obstruction than gynecoid 
and flat pelves contracted to the same degree, chiefly because of deficient 
space laterally due either to the straight side walls of the android com- 
bined with its short posterior segment or the short transverse diameter 
of the antrhopoid 

The anteroposterior diameter or true conjugate is still the most depend- 
able measurement available in recognizing contracted pelvis by physical 
examination The usual standards for deciding the management are: 
(1) True conjugate above 9 5 cm — probable delivery through the birth 
canal (2) True conjugate between 7 cm and 9 5 cm (borderline group) 
— test of labor w r ith some prospects of vaginal delivery (3) True conju- 
gate 7 cm. or less — cesarean section. 

However, the newer knowledge obtained by roentgen examination has 
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shown that these standards are not accurate enough and, in addition 
to pelvic shape and true conjugate, many other dimensions should be 
measured. One of the most valuable is the transverse diameter of the inlet. 
When this is shorter than 12 cm. it is definitely contracted and if a 
shortened true conjugate is also present a cesarean section is usually 
indicated even if the true conjugate is only moderately shortened. /Y 
true conjugate of 9.5 cm. usually will permit the passage of a normal 
baby through the inlet, but if the transverse diameter is 11.5 cm. and 
the fetus the same size, the pelvis usually is too small for vaginal delivery. 




Fig 409. — Ahlfeld's method for measuring the growth of the fetus. Each lunar month 
equals 3 cm , and full term average baby is about 30 cm. 

The size of the fetus is a factor which must always be considered, to- 
gether with the degree of molding which may occur. Roentgen cephalom- 
etry has made great strides in measuring the fetal skull but falls short 
of complete accuracy. In cephalic presentations it is useful because the 
head is fixed in a measurable portion of the pelvis, but in breech and 
transverse presentations it cannot be measured adequately enough to 
give dependable results Palpation and abdominal mensuration are still 
valuable procedures (Figs 409, 410, 411). Likewise, present methods 
cannot estimate the degree of molding that may be permitted without 
causing intracranial damage. True, premature babies mold more easily 
and are more delicate than mature and postraature ones, but this cri- 
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suits should be noted onlj as large, medium or small It is of some value in breech presenta- 
tions 

terion is not safe enough to lie dependable tn making a sure prediction 
as to the course of labor in the case of contracted pelvis 
The study of the problem of labor in a contracted pelvis thus depends 
on the evaluation of that particular baby in that particular pelvis, and 
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such a study should be made by the obstetrician. Dependence on an 
x-ray report alone will lead only to disaster, sooner or later, or to un- 
necessary cesarean sections. It is not fair to a roentgenologist to have 
the responsibility of making an important clinical decision by measuring 
a film. The obstetrician should consider all the available data but depend 
most of all on careful physical examination and observation of the pa- 
tient. It is his responsibility and his alone to make the final decision as 
to the management of the case. 

An example of a large pelvis requiring cesarean section is seen in Case I. 

Case I. — K. II. (Hosp No. 7648), aged 28, a short, fat gravida II, was ad- 
mitted to Hahnemann Hospital after twelve hours of unsuccessful labor in 
another hospital. Two years previously she had delivered normally of a baby 



weighing 3147 gifl- (6 pounds, 15 ounces) Her height was 1 54 m. (5 ft.) and 
weight 134 kg. (295 pounds). Pelvic measurements were all large (Fig. 412) and 
labor pains seemed weak. With a diagnosis of primary inertia the patient was 
treated by sedation and careful observation. Complete dilatation was reached 
ten hours after admission, or a total of twenty-two hours of labor. Vaginal 
examination showed LO.T. position with some posterior asynclitism and head 
at “station +2 " At this time the membranes were ruptured. 

Because of the presence of beginning fatigue the patient was anesthetized 
and application of Kielland forceps was attempted and failed. The Chief was 
called and Barton forceps were applied easily, but on the first effort of traction 
the bead failed to descend. Re-examination showed that the head was at “station 
—2” and could not be brought below “station —1"; in other words, cephalo- 
pclvic disproportion was present. The patient was taken to the operating room 
and an immediate Norton extraperitoneal cesarean section done. The baby was 
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large, weighing 5440 gm (11 pounds, 12 ounces) with a bipanetal diameter of 
10 cm , a suboccipitobregmatic diameter of 11 cm and occipitomental diameter 
of 15 cm. Marked molding was present showing that the uterine contractions 
were strongei than originally diagnosed and that the cephalo-pelvic dispropor- 
tion was the important factor m the dystocia With the aid of antibiotics con- 
valescence was complicated only by superficial wound infection and mother and 
baby were discharged in good condition on the seventeenth day postpartum 

Had the pelvimetry and the history of a pievious spontaneous delivery 
of a normal full term baby been the only factors in deciding the manage- 
ment of the case the ultimate outcome would have been an obstetrical 
disaster; for this particular child in this particular pelvis required 
cesarean section 



Fig 413 (Case II).— A gynecoptilypelloid pelvis shortened in all directions yet a small 
fetus delivered through it normally Tracing from x-ray Elm 

Case II —A B (IIosp No 12050), aged 28 years, a pnmagra' ida, was easily 
identified in the prenatal clinic as having a flat rachitic pelvis Roentgen pel- 
vimetry (Fig 413) showed small measurements, both of the true conjugate and 
transverse diameter of the inlet Since she was in the moderate disproportion 
group a test of labor was selected as the best treatment for her. She delivered 
spontaneously after thirteen and a half hours of normal labor under close observa- 
tion The baby weighed 3101 gm (6 pounds, 15j ounces), with a biparietal di- 
ameter of 8 5 cm and a suboccipitobregmatic diameter of 8 5 cm 

This case illustrates a small pelvis with spontaneous delivery. This 
particular baby in this particular pelvis had no labor trouble but this 
does not guarantee what will happen m future labors 

The Miiller- Hillis Maneuver — The best method of individualizing 
fetus and pelvis by physical examination was first described by Muller 3 
and later improved by Hillis, 4 and consists of placing a finger in the 
rectum or vagina while the other hand (or an assistant) presses on the 
fundus (Fig 414) In this way the head is brought down to engagement, 
or below, if there is no disproportion If disproportion is present it can* 
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not be engaged. (Engagement 5 is defined as being present when the head 
covers three-fourths of the symphysis pubes, two-thirds of the sacrum 
and the most dependent portion of the skull, not scalp, reaches an 
imaginary line drawn between the ischial spines. This is known as 
“station 0.”) In flat pelves the head must descend 1 cm. lower before 
it is engaged. 

The chief sources of error in the Mtiller-IIillis maneuver are, first, 
the presence of an undeveloped lower uterine segment which may keep 
the fetal head high and is associated with a thick cervix. Second, the 



Fig 414. — Mliller-Hillis maneuver for determining whether the head can be engaged. 

(Modified from DeLee-Greenhill ) 

inexperienced observer often estimates the head as being lower than it 
actually is, as shown in Case I. Another criticism is that it is useful in 
cephalic presentations only. Nevertheless, this is one of the most useful 
tests that can be done and should be applied to every pregnant woman 
shortly before term. 

When disproportion at the inlet has been discovered during preg- 
nancy, by physical signs and pelvimetry, then complete roentgen studies 
should be made and the case evaluated. If disproportion is extreme, elec- 
tive cesarean section should be selected ; if moderate, the patient should 
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Fig 415 — Full term pregnancy in a normal pelvis Note thrt tlie hnd is engaged before 
the onset of labor The most dependent portion of the eWl has reached tlie ischial spines, 
“station 0”, and three fourths of the symplij «■» pubis and two thirds of the sacrum are 
covered by the fetal head Tracing from v-raj film 




Fig 41C —-An example of disproportion before the onset of hhor The head is unen- 
gaged at "station -4"w4cb above the ischial spines Thu patient showed ft plat jpel- 
lonl-android inlet with overriding of the fetal head A six hour test of labor faded awl 
a living baby weighing 85>63 gm (6 pounds, 5 ounces) was delivered by e’ltraperitoneal 
cesarean section Tracing from x-ray film 

be given a test of lalsor A satisfactory method of evaluating the degree 
of disproportion is found again in the M tiller-11 illis maneuver and the 
author uses the following standards: 

Severe disproportion exists if, in the presence of a well developed 
lower uterine segment, the head cannot be brought loner than 3 cm. 
short of engagement (.station —3). An elective cesarean section is in- 
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dic.-ited and other common signs of disproportion usually are present. 

2. Moderate disproportion exists if the head can be brought lower 
than 3 cm. short of engagement but still does not engage (between 
“station —3” and “station 0”). A test of labor is then indicated. It is in 
this group that disproportion is often missed, particularly if the head 
can be brought down to “station —1”. Too often it is interpreted as 
reaching “station 0” or even “+1” where a little more care and skill 
in making the examination would show the true condition. 

Test of Labor . — At present there is no clearly defined test of labor, 
other than the well-known anatoraicopliysiologic test and this is usually 
too prolonged to be considered safe ; a proper decision can be made long 
before such a severe test is completed. The most important factors in- 
volved in a test of labor arc : 

1. The shape and size of the pelvis. 

2. The size of the baby and degree of molding. 

3. The strength and frequency of uterine contractions. 

These factors involve so many variables that there are no standards 
used other than an arbitrary number of hours selected by each individual 
obstetrician. The impatient and the surgically minded prefer a short 
time and the more patient and conservative ones, a longer time. 

I have attempted to solve this problem by using the following stand- 
ards. After labor is established, with a good uterine contraction lasting 
longer than thirty seconds, at five minute intervals or oftencr, and show- 
ing some shortening and cffacement of the cervix, a Miiller-Hillis 
maneuver is done every three or four hours. The shorter interval is 
used when the labor is more active and the longer, if less. If the test is 
going to succeed it will be found that at each maneuver the head can be 
brought to a slightly lower level and the test may be continued. How- 
ever, if at the second of two successive maneuvers progress is stationary 
and the head cannot be brought to a lower level than at the previous 
examination, the test should be considered a failure and the baby de- 
livered by cesarean section without further delay. Thus, a decision can 
be reached before the complete dilatation and two hours of labor re- 
quired by the anatom icophysiologic test. In fact, the success of the test 
is dependent on the fact that in normal labor the head will descend 
through the pelvic inlet before the cervix is fully dilated. 

This test is far from perfect because there are still variable factors 
that cannot be calculated, but it does prevent unnecessary cesarean 
section from faulty judgment and lack of careful observation. Likewise, 
the case of true obstruction will be recognized long before exhaustion 
and serious danger of infection are present. The errors most commonly 
observed are the tendency to estimate the head as being lower in the 
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pelvis than it actually is and to mistake caput succedaneum for the most 
dependent portion of the skull. If there is any question in the physician’s 
mind as to the success of the test it is best not to consider the test satis- 
factory until the head reaches 1 cm below the ischial spines (“station 
+!)”• 

Midpelvis Contraction. — Contraction of the midpelvis is occasionally 
seen, usually in android and anthropoid pelves (Fig. 417), and is first 
recognized during the physical examination by the prominence of the 
ischial spines As soon as this is discovered the sacrosciatic notch should 
be palpated and its width m fingerbieadths noted (Fig 418). This 
maneuver gives an excellent idea of the length of the posterior sagittal 



Fig 417 —Contraction of the midpelvu in an anthropoid -android pelvis At labor the 
baby presented as R O P , developed into persistant occiput posterior with arrest at mid- 
pelvis, requiring a difficult forceps delivery The baby weighed 30EO gm (6 pounds, 13 
ounces), showed excessive molding, but was living and healthy Roentgen pelvimetry was 
done postpartum to explain tbe unexpected dystocia, since prenatal pelvimetry was classed 
as “normal ” Had the roentgen pelvimetry been done antepartum an electlvecesareansec- 
tion would have been chosen Tracing from x-ray film 

diameter at the mid plane or plane of least dimensions. Moloy* states 
the minimum normal as 2 fingerbreadths Two and a half is usual and 
3 not uncommon The patient should then have roentgen pelvimetry. 
If the intemchial diameter is less than 9 cm. and the posterior segment 
is short, owing to the shallow curve of the sacrum cesarean section is 
usually indicated 

A test of laboi may be permitted in midplane contraction since the 
head is not too low at this level to be reached by abdominal section. 
Such tests should not last a long time but if progress is definitely arrested 
at the ischial spines cesarean section should follow promptly. 

Outlet Contractions. — A contracted outlet, severe enough to require 
cesarean section, is quite rare but must be recognized early. Once the 
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descending head has reached the narrow outlet and obstruction develops, 
a destructive operation is the proper treatment; for with the narrow 
intertuberous transverse diameter and the short posterior segment due 
to the shallow sacrum, the baby will be badly damaged or killed if for- 
ceps are attempted. The rule of "fifteen” still holds true in the manage- 
ment of these cases; that is, if the total length of the intertuberous 
and the posterior sagittal diameters add up to 15 cm. or more there is 
room for deliver}’ through the outlet, but if the total of these two meas- 
urements is less than 15 cm. an elective cesarean section is indicated. 


Fig. 418 — Maneuver for estimating the width of the sacrosciatic notch. This gives in- 
formation as to the length of the posterior sagittal diameter at the plane of least pelvic 
dimensions and assists in evaluating the pelvic outlet. Two and 3 half fingers is 
average, two fingers the minimum normal and three fingers large. It may be determined by 
either vaginal or rectal palpation. 


Soft Tissue Obstruction. — Stenosis of the cervix usually requires 
cesarean section and is commonly acquired rather than congenital. It 
follows one of the varieties of surgical treatment to the cervix, since any 
procedure that leads to production of extensive scar tissue will cause 
rigidity. Application of radium to the cervical canal produces a hard, 
rigid scar, as doe* deep cauterization with the thermocauter}-. Should 
women in this category conceive, an elective cesarean section is always 
indicated Extensive trachelorrhaphy for deep tears may cause a rigid 
cervix, particularly if the wound developed postoperative infection. 

On the other hand, conization of the cervix, either radical and deep, 
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or superiUcal, will not interfere with future labors, neither will super- 
ficial cauterization, nor wv ill amputation ot the cervix or short trachelor- 
rhaphies that heal by first intention. Patients who have been subjected 
to these procedures should all be permitted to deliver normally unless 
there is some other indication for cesarean section. Trachelorrhaphies 
often will tear along the line of the old scar at succeeding deliveries but 
these tears may be repaired immediately at the time of delivery, with 
perfect wound healing. These facts should be kept in mind when treating 
a diseased cervix in a young woman Conization or amputation should 
be used whenever possible and future unnecessary cesarean sections will 
be avoided. 

Again the same problem is present by pregnancy following vaginal 
plastic operation. The vagina maybe so rigid as to cause serious obstruc- 
tion or else serious tears may accompany delivery. If a large cystoeele 
has been repaired and the probability is that the next labor will injure 
the new bladder floor, vaginal delivery should not risked, for the bladder 
fascia cannot be protected as adequately by cpisiotomy as the rectal 
fascia can. If the vaginal plastic was only a perineorrhaphy, cesarean 
section is unnecessary. 

These facts are true following operations for retroflexion and prolapse 
In general, wbeie repair surgery has been extensive and elborate, elec- 
tive cesarean section is the procedure of choice, but this statement should 
not be interpreted as meaning cesarean section is to be used follow ing 
all repair operations. If a careful selection is made of patients and choice 
of operation, a skillful obstetrician may curry such a ca>c successfully 
through a succeeding delivery. In these cases it is advisable always to 
use a wide cpisiotomy and to inspect and repair the cervix immediately 
following delivery 

Tumors. — Ovarian cysts and pedunculated fibroids are best removed at 
about the end of the fourth lunar month of pregnancy, if they are of any 
size, small ones may be left alone If the patient reached term and a 
tumor takes up enough space m the pelvic inlet to cause dystocia, the 
patient should be delivered by cesarean section Tumors higher in the 
abdomen, near the fundus, should not interfere with labor. At the time 
of section myomectomy may be performed if the tumor is easily remov- 
able, but the patient should not be subjected to long and elaborate 
suTgery during a cesarean section until conditions ore safer. Carcinoma 
of the cervix is rare but. if discovered, the fetus should not be permitted 
to pass through the cervical canal but should be delivered by cesarean 
section, cither classic or cesarean hysterectomy according to the treat- 
has been reduced to that of vaginal delivery of a few decades ago. 
incut planned for the carcinoma. 
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Congenital anomalies require cesarean section whenever they cause 
stenosis and obstruction, otherwise they do not interfere with labor. One 
that should be wached is the double uterus. If the nonpregnant uterus 
becomes incarcerated in front of the fetus, it will act the same as a 
blocking tumor and cesarean section is indicated. 

Spastic Contraction Rings. — Since spastic contraction rings can be 
diagnosed positively only by a hand in the uterus, they are not often 
recognized. Most of such manifestations of local tetany respond to anti- 
spasmodics such as demerol and scopolamine in combination, but if a 
permanent constriction ring is present only cesarean section will deliver 
tlic baby. I once performed an extrnpcritoneal cesarean section for an 
impacted transverse presentation and after the uterus was incised in the 
lower segment a permanent constriction ring was found above the in- 
cision at the junction of the lower and upper segments. The baby could 
be delivered only by opening the peritoneum and extending the incision 
upward through the ring. Both baby and mother recovered unevent- 
fully with the aid of antibiotics. These spastic constriction rings are not 
to be confused with the retraction ring of Bandl. 

Hemorrhage . — Placenta pracria and premature separation of the pla- 
centa have much in common as far as indications for cesarean section arc 
concerned. The two chief points for consideration arc the amount of 
bleeding and the degree of cervical dilatation. Active bleeding requires 
prompt treatment and the quickest way to control such hemorrhage is 
to deliver the baby and placenta. If the cervix is incompletely dilated, 
preliminary operations to complete dilatation only add further trauma 
and hemorrhage, making a bad case worse. Cesarean section solves the 
problem quickly and efficiently. If the bleeding is only slight, more con- 
servative measures may be used ; or if the cervix is fully dilated, forceps 
or even version are indicated. The big danger in hemorrhage cases is 
active bleeding in the presence of an incompletely dilated cervix, and 
in such a situation cesarean section should be the first treatment con- 
sidered. 

While in placenta praevia cesarean section is usually indicated in the 
centralis and partialis varieties, the marginal type may be treated by 
more conservative methods, such as puncture of membranes, Braxton- 
I licks version, Willett’s traction forceps and others. In premature separa- 
tion, particularly abruptio placentae, with a long cervix, cesarean section 
is to be chosen. In the milder types the accepted conservative methods 
may be used, especially if the baby is dead, but if there is a chance to 
obtain a living child cesarean section offers the best hope and the burden 
of proof of correct judgment lies on him who decides otherwise 

Toxemia.— At one time cesarean section was offered as a treatment 
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for pre-eclampsia and eclampsia but the results were so disastrous that 
it has been discarded in all modern clinics. Occasionally certain rare 
cases of pre-eclampsia which are changing rapidly from bad to worse, in 
spite of skillful treatment, are entitled to prompt cesarean section, par- 
ticularly where the cervix is long and thick with the prospect of failure 
by medical-surgical induction With the development of the newer 
technics for the prevention and treatment of pre-eclampsia it is likely 
that soon toxemia per se will cease to be an indication for cesarean sec- 
tion. Of course, the presence with toxemia of oilier obstetrical indications 
such as disproportion, dystocia and hemorrhage is a different matter 
and these will require cesarean section on their own merits , in fact risking 
a long difficult labor in the presence of toxemia only increases the hazard. 
Fortunately such cases arc rare, for the fetus in toxemia is small and 
disproportion is seldom encountered 

Heart Disease. — If the amount of work done by the heart during 
labor could be calculated in ergs the problem of heart disease combined 
with pregnancy would be simple: select the method which requites the 
least work. Formerly it was thought tliat cesarean section put less strain 
on the heart than labor but since the important work of Hamilton 7 at the 
Boston Lying-in Hospital and others the following standard is the ac- 
cepted criterion : ' 

1. Normal labor with late first stage analgesia and outlet forceps offers 
the least amount of heart load. 

2. Cesarean section puts a greater strain on the heart. 

3 Dystocia puts the greatest strain on the heart. 

Therefore, cesarean section is indicated m heart disease only when 
there is a prospect of obstruction due to disproportion or to dystocia 
from other causes 

Other Maternal Diseases. — In general, the disease should be treated 
first, the pregnancy given second consideration. Cesarean section is not 
indicated except for strictly obstetrical reasons Labor in thyrotoxicosis 
and pulmonary tuberculosis should be treated on the same principles 
as heart disease Diabetes may require cesarean section in those cases 
in which the chorionic gonadtropin lewis persist above normal, in spite 
of adequate estrogen and progestin therapy, with the consequent danger 
of an oversize, over- term, dead fetus. Here an elective cesarean section 
is indicated about two weeks before the calculated date, provided palpa- 
tion and abdominal mensuration show* the fetus is large enough to be 
viable. 

Sterilization per se is not an indication for cesarean section. 

Fetal Indications, — Abnormal presentation and position is one of the 
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signs of pelvic inlet contraction before the onset of labor, as stated 
earlier; but this does not mean that disproportion is the only cause. In 
general, abnormal presentation in a contracted pelvis is an indication for 
cesarean section, but when the contraction is only slight and the fetus 
small, vaginal delivery is the better choice. Transverse presentations 
are particularly dangerous and a primigravida with dry labor should be 
sectioned even if the pelvis is normal. Multiparas with normal pelves 
and ruptured membranes should be treated conservatively as long as 
dilatation proceeds rapidly and there is enough amniotic fluid to turn 
the baby. 

Breech presentations in a primigravida should be studied carefully; 
if the pelvis is contracted more than a slight degree, elective cesarean 
section is indicated. Elderly primigravida approaching 40 years of age 
should be treated the same way even if the pelvis is normal since the 
baby has a high priority, and it is impossible to predict how the after- 
coming head will descend through the pelvis. Of course greater pelvic 
contractions require cesarean section unless it has been proved that a 
large sized baby can be delivered safely through the birth canal by pre- 
vious successful labors; for there is no way of conducting a test of labor 
in cither breech or transverse presentations. The correct decision must 
be made, at the latest, before the first stage is completed. 

Fetal monsters commonly present abnormally and can be recognized in 
most instances by roentgen studies. The most treacherous cases are 
hydrocephalus with breech presentation and soft tissue tumors that do 
not cast a shadow on x-ray film. In general, monsters are not an indica- 
tion for cesarean section but should be treated by destructive operation 
after the cervix is fully dilated. Rarely cesarean section must be done 
when a vaginal delivery is impossible. 

Marked variation of the fetal heart rate during labor is one of the 
newer indications for cesarean section and this indication should be used 
with caution. It is usually a sign of cord complications, such as forelying 
cord, occult prolapse of the cord, tight loops and coils of a long cord or 
an unduly short cord. This is not an indication for cesarean section before 
the onset of labor unless the fetal heart rate shows very marked change 
of rate. The best example of such indication is seen in a primigravidal 
with very little cervical dilatation and marked variations of the fetal 
heart rate between pains. The normal slowing of the fetal heart rate 
during uterine contractions is not included in this category. 

The elderly primigravida of 40 years or over usually should be de- 
livered by elective cesarean section because of the high priority value 
of the baby. In most cases this is the woman’s only chance to have a 
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baby ami with the difficulties, of labor likely to be encountered it is best 
to offer the fetus every opportunity for safe delivery Again this is a 
generalization and there are occasional exceptions, for each case should 
be decided on its own merits. 

last of all, cesarean section in a dying mother or immediately post- 
mortem is a fetal indication that should not be forgotten 

Repeated Cesarean Section. — The dictum of “once a cesarean section 
always a cesarean section” is not necessarily true , for with careful study, 
observation and skill certain patients who previously had cesarean sec- 
tion may be delivered successfully through the birth canal Elective 
cesarean section is required in all cases in which the previous indication 
was contracted pelvis , likewise if wound healing at the former section 
was complicated by endometritis and uterine infection, since there is 
danger of rupture of the uterine scar during the next labor In other 
words, cesarean section is indicated in a succeeding labor if there 19 
danger of obstruction, dystocia or rupture of the uterine scar due to 
poor wound healing Delivery through the vagina may be considered 
and attempted if the previous section was for hemorrhage, toxemia or 
similar indication where the problem of dystocia was not involved and 
convalescence w'as uncomplicated by infection. 

In addition, there should be the prospect of an easy delivery at the 
coming labor ; cephalic presentation, normal pelvis ami plenty of room 
for that particular fetus are all necessary conditions Of course, Libor in 
these eases should be conducted in a hospital equipped to provide im- 
mediate operating room service at any time of the day or night and the 
obstetrician must be in continuous attendance The labor is managed 
the same as in a case of heart disease, analgesia for the first stage and 
forceps for the perineal stage If obstruction or any other abnormal signs 
occur, immediate surgical delivery is indicated according to the condi- 
tions present, preferably cesarean section if the cervix is not completely 
dilated. 

Case III — Mrs It T was delivered by the author in 1925, 192fi and 1928 
The labors were easy and normal, the babies weighed between 3000 gm (0 
pounds, 10 ounces) and 3289 gm (7 pounds, 4 ounces) The fourth pregnancy 
was complicated by placenta pracvia partialis which appeared at the thirty- 
sixth week of pregnancy and was treated by classic cesarean section with 
normal convalescence. The baby weighed 1941 gm (4 pounds, 8 ounces) and 
grew nicely Following this episode there were three more pregnancies with easy 
deliveries In 1935, 1937 and 1941, the last one complicated by a uterine myofi- 
broma These three babies were small and weighed between 2035 gm (5 pounds, 
14 ounces) and 3089 gm (C pounds, 14 ounces) The myofibroma grew' rapidly 
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to about 20 cm in diameter and it was excised by hysterectomy six months 
later. Microscopic examination of the old cesarean scar showed perfect wound 
healing with interlacing muscle bundles and no thinning of the uterine wall. 

Case IV. — Mrs. It. B (IIosp. No 12158), aged 19 years, developed severe 
pre-eclampsia during her first pregnancy and became worse in spite of careful 
conservative treatment so that pregnancy was terminated at thirty weeks by 
classic cesarean section. The living premature baby weighed 1588 gm. (3 pounds, 
8 ounces) and the mother’s convalescence was normal Six months later she 
became pregnant again and was carried to term under careful prenatal care anil 
delivered normally, with dcmcrol, scopolomine, perineal block and cpisiotomy, 
of a healthy baby weighing 2805 gm. (C pounds, 4 ounces). The labor lasted 
eighteen hours but the uterine contractions were never severe at any time. 

TYPES OF CESAREAN SECTION 

Extrapcritoneal Operation. — The work of Waters 8 and Norton 9 have 
developed the technic of this operation to the point where it is simple 
enough and safe enough to be required as part of the armamentarium of 
every qualified obstetrician. The most important requirement is a well 
developed lower uterine segment long enough to permit an adequate 
incision for delivery of the fetus. This condition is present only at term, 
just before the onset of labor, or during labor. In fact, labor causes a 
thinning out of the lower uterine segment which makes the fascial planes, 
bladder and peritoneal fold more easily identified consequently this is 
an operation for full term intrapartum or antepartum cases. 

The chief advantages are diminished danger of peritonitis and 
diminished danger of rupture of the uterine scar at succeeding preg- 
nancies. The disadvantages are the inaccessability to the abdominal 
cavity for stei ilization and the danger of bladder injury’. The latter 
can be overcome by prompt repair at the time of injury and by practice 
for no greater skill is necessary for this operation than is needed for 
an anterior colporrhaphy ; only the unfamiliar anatomy presents a 
hazard. 

The best indication for this operation is an infected labor requiring 
cesarean section, as the peritoneal cavity is not opened and the risk of 
peritonitis is reduced to that of forceps or version. The value of extra- 
pentonea! cesarean section in these cases is not fully accepted as yet 
and some excellent authorities believe that cesarean hysterectomy offers 
greater safety. In order to throw light on this question McCall 10 analyzed 
a scries of cases in which the cxtraperitoneal operation was done by him, 
Briscoe, and the author and that exceeded Dicckman’s criteria 11 for 
an infected labor requiring cesarean hysterectomy. 
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Dieokman’s criteria* for the cxlraperitoneal operation are. 

1. Labor over twenty-four hours, 

2. Ruptured membranes over twenty-four hours 

3. Attempts at delivery hj forceps or version. 

4. Induction of labor by bag bougie or pack 

5. Evidence of uterine infection 

6 More than six vaginal examinations. 

7. More than twelve rectal examinations 

8. Dead or damaged fetus. 

There were sixty-four cases in the senes with no maternal deaths and 
eight fetal deaths, suggesting that extraperitoneal cesarean section is an 
excellent method of handling this problem. 

This operation is equally well indicated in “dean” cases where a test 
of labor lias, failed and it may be used as an elective operation before the 
onset of labor provided the lower uterine segment is well developed. 
It is contraindicated in prematurity, distortion of the anatomy by ad- 
hesions or uterine tumors and when speed is important, although Waters, 
Norton and others have developed their skill to such a degree that the 
operation may be performed as quickly as a classic cesarean section. 

Low Cervical Operation.— This operation is now fully established and 
is a marked improvement over the classic cesarean section- Like the 
extraperitoneal section a fully developed lower uterine segment must 
be present as a required condition Its advantages are greater protection 
from peritonitis than the classic operation accessibility to the peritoneal 
cavity for other surgical procedures such as sterilization or exact internal 
pelvimetry and less danger of rupture of the uterine scar in succeeding 
pregnancies and labors than in the classic section. The disadvantages 
are greater danger of peritonitis than with extraperitoneal section and 
greater technical difficulty than with classic section Low cervical sec- 
tion is indicated in elective cesarean section at term, particularly if 
sterilization is planned, and after an unsuccessful test of labor that has 
been conducted under strict aseptic precautions, especially for those 
obstetricians who have not acquired proficiency in the extraperitoneal 
operation It is contraindicated in premature delivery and infected 

'Since this article was submitted to the editors for publication Dieckman 11 has mod- 
!6ed the criteria for cesarean hysterectomy in infected patients to (l) labor and/or rup- 
tured membranes of forty-eight hours or more associated with ( a ) temperature of 89°C 
(100 4’F ) or more 16 ) chills, lc) positive blood culture and (J) bacteria in the ammotic 
fluid in large numbers, li) repeated vaginal examinations with hands or unsterile gloves, 
Oil foul-smelling ammotic fluid. U1 labor after attempts at delivery, (5) when a bag, 
bougie or pack has l>een in the uterus, (61 more than twelve rectal or six vaginal examin- 
ations 
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cases. In safety it stands between the extraperitoneal and classic opera- 
tions. 

Classic Operation. — This is the easiest and simplest of the cesarean 
operations but has a much higher risk of peritonitis than the preceding 
ones. It may be performed at any time during pregnancy and is a quick 
operation. Classic section is useful in placenta praevia since the baby 
may be delivered without disturbing the placenta and causing further 
hemorrhage. The ease of technic makes it the most common of the 
cesarean operations used today, since surgeons who have had only scant 
training in obstetrics may perform the operation without difficulty. 
Unfortunately, the greater incidence of-peritonitis-produces poor results, 
when compared with the low segment operations, and its indications 
should be limited to premature delivery, hemorrliagc and certain cases 
in which speed is essential, such as heart disease and impending fetal 
death due to pressure on the umbilical cord. It is contraindicated if 
there is any danger of infection, in the presence of labor and after mem- 
branes have ruptured, and it is more hazardous than a low segment 
operation even in an elective cesarean at term. 

Cesarean Hysterectomy. — This operation should be limited to those 
cases in which uterine disease is present, such as placenta abruptio with 
couvelaire uterus, placenta accreta, severe postpartum hemorrhage, 
ruptured uterus and uterine tumors. I do not consider it to be indicated 
in infected labors since the maternal mortality in cases treated by this 
manner usually runs from 2 to 25 per cent. It may be elected occa- 
sionally as a method of terminating pregnancy and sterilizing simulta- 
neously in medical conditions, such as hypertensive disease and preg- 
nancy in women near 40 years of age or older. 

Vaginal Cesarean Section. — With the development of other technics 
there is a little need for this operation and the extensive incisions of the 
cervix through the internal os are as damaging as an abdominal incision, 
if not more so. Dilhrssen’s incisions of the cervix, during delivery, arc 
not to be classed as vaginal cesarean section. 

SUMMARY 

1 . In considering indications for cesarean section an attempt has been 
made to use mathematical standards wherever possible. 

2. With advancing knowledge there are fewer indications for cesarean 
section in general medical diseases and broader indications in local pelvic 
and obstetrical diseases. 

3. The dangers of indiscriminate surgery are discussed and emphasis 
is placed on the fact that there is no substitute for thorough study, care- 
ful observation and skill. 
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SURGICAL COMPLICATIONS OF PREGNANCY 

Milton L. McCall, M D., F.A.C.S.* 

The pregnant woman is subject to any general surgical lesion as well 
as to the abnormalities peculiar to gestation which demand surgical 
therapy. While it has been established in recent years that surgical pro- 
cedures may have but little effect upon pregnancy itself, there are special 
precautions in the preoperative management, surgical technic and after- 
care n hich are necessary. 

The following is a brief outline of the various categories of surgical 
complications of pregnancy : 

I. Surgical Complications Due to Pregnancy Itself 

A. Ectopic gestation 

B. Rupture of uterus 

C. Placenta praevia 

D. Abruptio placenta 

E. Other indications for cesarean section wholly upon an obstetrical 
basis 

II. Surgical Complications Incidental to Pregnancy 

A. Lesions intrinsic to the genital tract 
1 Uterus 

a. Myoma 

b. Carcinoma 

2. Ovaries 

a. Cysts 

b. Solid tumors 

c. Endometriosis 

3. Fallopian tubes 

a. Infection 

b. Tumors 

4. Lower genital tract 

a Lesions of \agina 

b. Lesions of vulva 

B Lesions extrinsic to the genital tract 
1. Head and neck 

a Intracranial lesions 
b Teeth and tonsils 

c. Hyperthyroidism 


* Instructor in Obstetrics and Gynecology, Jefferson Medical College, Clinical Assist- 
ant in Obstetrics and Gynecology Division of Obstetrics, Jefferson Medical College Hos- 
pital, Associate Chief of Obstetrics and Gynecology, Protestant Episcopal Hospital; 
Assistant Visiting Obstetrician and Gynecologist, Philadelphia General Hospital. 
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2. Thorax 

a. Broncbtogenic carcinoma 
b Intrathoracic infections 
c Cardiac surgery 

3. Abdomen 

a Appendicitis 

(1) Related conditions such as Meckel’s diverticulitis, 
mucocele and regional ileitis 
b Cholecystitis 

c. Intestinal obstruction 

(1) Carcinoma of gastrointestinal tract 

d. Hernia 

e. Kidney disease 

4. Other regions 

a Extremities 

b. VaiKUttm (extremities, anus, vulva) 

The first group of surgical complications due to some abnormality 
of pregnancy itself is frequently discussed separately This presentation 
takes up the other categories in which pregnancy complicates the picture 
of surgical conditions which may be encountered in nonpregnant w omen 
as well. 

LESIONS INTRINSIC TO THE GENITAL TRACT 
Uterus.— Myomas occur in at least 20 per cent of women who have 
reached the age of 35 years 1 Because of the frequency of this type of 
tumor in women of childbearing age it is commonly seen associated with 
pregnancy. Many myomas are small and cause no difficulty. However, in 
their presence the following complications may occur . 

1. The chances of sterility are enhanced. 

2 The incidence of abortion and premature labor arc increased. 

3 Rapid growth during pregnancy may take place giving rise to 
pressure symptoms. 

4. Blockage of the pelvis giving rise to dystocia may occur 

5. Abnormal presentations of the fetus are more common. 

6. Normal uterine contractions may be interfered with 

7 Postpartum hemorrhage is more frequent. 

8 Delayed placental separation is more common. 

0. The tumors may undergo degenerative changes during pregnancy 
or in the immediate puerpenum. 

10. Pedunculated tumors may undergo torsion and become gan- 
grenous. 

In spite of the possibility of serious complications, most pregnancies 
associated witb fibroids are delivered normally. During the prenatal 
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course the most likely surgical emergencies are excessive size and de- 
generation of the tumors and torsion of the pedunculated myoma. The 
latter occurs in the subserous type of growth giving rise to sudden severe 
pain and sometimes shock. Immediate operation is necessary because 
gangrene and infection soon occurs. In these cases simple myomectomy 
is the procedure of choice and the pregnancy is usually not disturbed. 
There is no indication, however, for the removal during pregnancy of 
pedunculated fibroids which arc without symptoms. Degeneration of 
large, rapidly growing fibroids is not an unusual complication. Pain and 
tenderness over the tumor involved are the usual signs and as the process 
advances a low grade fever develops as a result of necrosis of the growth. 
Treatment poses a different problem in these eases inasmuch as the 
surgical removal frequently calls for sacrifice of the uterus. Myomectomy 
in such patients is associated with great hemorrhage and hysterectomy is 
necessary in the far advanced cases. Conservative therapy with rest and 
sedation frequently tides the patient over until the baby is viable and 
not infrequently symptoms disappear entirely. In multiparas close to 
term with severe symptoms cesarean hysterectomy is the most effica- 
cious procedure. In primiparas cesarean section may be done and the 
uterus allowed to remain until several months later when myomectomy 
may be performed. Myomectomy of a deep-seated tumor at the time of 
cesarean section is a dangerous procedure because of hemorrhage and 
rarely should be done. In early pregnancy myomectomy is a great deal 
safer and, even though abortion occurs, subsequent pregnancies may 
proceed to term. When abortion does not occur in such early cases fol- 
lowing myomectomy, elective cesarean section close to term should be 
done to prevent the possibility of rupture of the uterus through the 
recent scars made in the myometrium. 

Occasionally labor is obstructed by low lying myoma blocking the 
pelvic passageway. This usually arises from the cervix and cesarean sec- 
tion is mandatory. If the tumor happens to* be pedunculated it may be 
removed at the time, otherwise a hysterectomy is done immediately 
after emptying the uterus or several months later, depending upon the 
condition of the patient and technical difficulty met with at the moment. 

Even though delivery has been consummated normally there is still 
danger in the immediate postpartum period. Retained placenta is not 
infrequent, and postpartum hemorrhage, due to the poor contraction 
of the tumorous fundus, is much more common. A more delayed com- 
plication is that of degeneration of fibroids which is brought about by 
the severe ischemia which such tumors are subjected to by the forcible 
contraction of the myometrium about them. Because of this oxytocics are 
not without danger in the early puerperium although they can hardly 
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be withheld when there is excessive bleeding from a poorly contracting 
myomatous fundus. While most such cases will subside under a conserva- 
tive regimen, the necrosis may lie extreme and marked tenderness, leuko- 
cytosis and high fever develop. Hysterectomy should be done in such 
cases. 

Carcinoma of the Uterus ; — Squamous cell carcinoma of the cervix is 
the malignant lesion most frequently met with during pregnancy but 
even so it is quite rare. There are a few cases of adenocarcinoma of the 
cervix reported in the literature, and I have had experience with one 
such patient Schumann* reported adenocarcinoma of the endometrium 
in a pregnant woman Complication of carcinoma of the cervix with preg- 
nancy is a doubly difficult one since both the malignancy and pregnancy 
should be treated in a way which will give the best chance of cure for 
the mother and at the same time afford the fetus a chance for survival 
it possible The opportunity for carrying out such a program is not always 
feasible and depends upon the extent of the malignancy and the stage 
of the pregnancy In far-advanced cases one may temporize for the sake 
of the child until viability has been reached inasmuch as the mother is 
already doomed. In earlier cases, however, therapy depends upon when 
in pregnancy the lesion is discovered. 

When uncovered during the first trimester, therapy should be insti- 
tuted immediately An excellent method is that of subjecting the patient 
first to an adequate dosage of high voltage x-ray. This has the combined 
advantage of causing spontaneous abortion within a few weeks, sealing 
off the lymphatics thereby arresting the spread of the cancer and steriliz- 
ing any infection which might be present. This is then followed by the 
application of radium in adequate dosage In my case of early adeno- 
carcinoma of the cervix, I applied radium first, the capsule being easily 
inserted without dilatation or other manipulation of the cervix. Abortion 
occurred three weeks later anil x-ray therapy was subsequently given. 
There has been no sign of recurrence in three years and ten months since 
this procedure was carried out although there is a moderate rectal stric- 
ture due to the irradiation At the present time it is my opinion that 
patients with early carcinoma (stage I or early stage II), who are thin, 
in a young age group, and in good physical condition should be treated 
by radical surgical dissection and hysterectomy such as described by 
Meigs * 

Therapy in the second trimester of pregnancy is more difficult. Ir- 
radiation is less apt to bring about the abortion desired and if allowed 
to develop the fetus may be abnormal due to the effect of the rays upon 
the nervous system Here hysterotomy may be done, and the lesion sub- 
sequently bombarded with large amounts of irradiation. 
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In the third trimester one may wait until viability whereupon the 
uterus should be emptied by cesarean section and the cervix treated im- 
mediately with x-ray followed by radium therapy. Vaginal delivery 
through a carcinomatous cervix is hazardous because of the possibility 
of furious hemorrhage due to tearing of the friable neoplastic tissue. An- 
other danger is that infection, which is usually present in cervical car- 
cinoma, may spread causing puerperal sepsis. Although it is commonly 
believed that malignant growths progress more rapidly when accompa- 
nied by pregnancy, this concept in reality has not been proved so that 
one may feel fairly confident that the results from therapy of this dread 
lesion during pregnancy should give as good results as in the nonpregnant 
woman. The most important consideration is early diagnosis. Every preg- 
woman’s cervix should Iks visualized at the first prenatal visit and re- 
peatedly at intervals throughout pregnancy. Vaginal smears and biopsy 
of all suggestive lesions are obligatory, for without these aids diagnosis 
of early lesions is not possible and the best results cannot be attained. 

Ovaries. — -The presence of an ovarian tumor during pregnancy de- 
mands surgical therapy much more often than docs myoma. The most 
likely complications from ovarian tumors in pregnant women are torsion, 
necrosis,, rupture of the tumor causing peritonitis, hemorrhage, suppura- 
tion, excessive pressure and blocking of the presenting part during labor. 

Any type of ovarian tumor may be present during pregnancy. Simple 
retention cysts arc usually small and rarely cause difficulty, but neoplastic 
cysts arc more dangerous and in fact may be malignant. Dermoid cysts 
are particularly treacherous inasmuch as they may erode into the bowel 
or may rupture causing a fatal peritonitis. When an ovarian growth the 
size of a grapefruit or larger is recognized it is usually safer to remove it 
surgically. If there is no torsion or other emergency it is better to wait 
until the fourth month since abortion is not unusual follow ing ovariotomy 
during the first trimester. Whenever an ovarian tumor is removed the 
uterus should not be manipulated any more than is necessary. 

Aside from acute torsion the most serious complications of ovarian 
tumors appear during labor. At this time the tumor may undergo pres- 
sure necrosis or rupture. When the growth impinges upon the pelvic 
cavity dystocia occurs and abnormal presentations arc common. In such 
cases removal of the tumor by laparotomy is much safer than draining 
the cystic mass from below through the vagina inasmuch as there is no 
safeguard against spillage of its contents into the peritoneal cavity. When 
such a mass is removed during labor cesarean section is usually done. 
Not infrequently the long pediclcd tumor will rise above the presenting 
part as labor ensues. Although vaginal delivery may then be accom- 
plished without difficulty the tumor is apt to undergo torsion during the 
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immediate puerpermm. or may have been bruised to such an extent that 
necrosis, hemorrhage or suppuration occur and it is commonly necessary 
to remove the tumor during the postpartum period. 

Endometriosis seldom accompanies pregnancy because it is so commonly 
associated with sterility. Surgical interference is rarely necessary when it 
is present although there may be abdominal pain and tenderness due to 
adhesions 

Fallopian Tubes . — Salpingitis is rarely associated with pregnancy since 
sterility is usually the rule although I have seen one case of bilateral tubo- 
ovarian abscess associated with large multiple myomas of the uterus and 
intrauterine pregnancy which was aborted at the fourth month. Pelvic 
adhesions due to chronic pelvic inflammatory rliseasc may cause pain and 
discomfort. The treatment is conservative. 

Malignant growths in the tube are extremely rare and should be surgi- 
cally excised. 

tower Genital Tract. — The most common lesion of the lower genital 
tract nhich may have surgical significance is Gartner's cyst of the vagina. 
Gartner’s cysts are thin-walled tumors which arise from the embrjomc 
remains of Gartner’s duct They may become very large and m such in- 
stances cause dystocia. The most facile means of managing these tumors 
is to evacuate the contents with a syringe ami dissect them out after de- 
livery. 

Carcinoma of the vulva is usually seen in postmenopausal women and is 
rarely encountered during pregnancy Wien it is present a radical vuhec- 
toroy and gland dissection should be done and the pregnancy terminated 
by cesarean section do**; to term 

SURGICAL LESIONS EXTRINSIC TO THE GENITAL TRACT 

Head and Neck.— Craniotomies for bram tumor or hematoma have been 
successfully performed upon pregnant women. The pregnancy should be 
disregarded when suck procedures are indicated 

Mastoidectomy, tonsillectomy and tooth extractions have been per- 
formed during pregnancy without affecting the latter. It is especially im- 
portant to extract abscessed teeth during pregnancy as soon as they are 
found so as to prevent foci of infection or subsequent large abscesses or 
osteomyelitis of the jaw. 

Hyperthyroidism, while relatively uncommon during pregnancy, is a 
complication which warrants careful consideration. Until rather recently, 
therapeutic abortion was sometimes done in such cases in certain sections 
of tlus country This practice has been, or at least should be, practically 
abandoned During normal pregnancy the thyroid enlarges slightly and 
there is an increased basal metabolic rate to +20 or +3Q per cent. Because 
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of tills some authorities believe that thyrotoxicosis is made worse by preg- 
nancy. On the other hand, it has been pointed out that the fetus feeds 
upon the mother’s thyroid, and there are instances in which the hyper- 
thyroidism has apparently been improved bv pregnancy. 

Lugol’s solution in a dosage of 10 minims three times a day is greatly 
beneficial in nearly all cases and its use may make surgical delay quite 
safe until after delivery. However, if, after a trial with iodine the condition 
is becoming worse or if cardiac or other complications are present, thy- 
roidectomy should be performed. This operation seldom affects the preg- 
nancy if done after the first trimester. Mussey and Plummer 1 reported 
excellent results from the Mayo Clinic with such a regimen. 

Recently the newer drug propylthiouracil has been used extensively in 
thyrotoxicosis. Little is yet known concerning its effect upon pregnancy. 
At the Jefferson Hospital, as this paper is submitted, we have a patient 
under treatment with this drug. She is a 36 year old Gravida IV Para III 
who had the typical symptoms of toxic hyperthyroidism when first seen 
early in pregnancy. The basal metabolic rate varied from +60 to +85 
per cent. With thiouracil great clinical improvement has taken place and 
the most recent basal rate was +10 per cent. The dosage has been 300 
mg. per day given in six divided doses of 50 mg. each. 5 While this mother 
has tolerated the drug well and has received a splendid result from its 
use, the outcome of the delivers’ with especial interest in the condition 
of the fetus is being awaited. It has been feared in some quarters that 
the use of this drug during pregnancy might cause cretinism of the off- 
spring. Until more experience has been gained with this drug, iodine and 
surgery’ should remain as the therapeutic methods of choice in hyper- 
thyroidism associated with pregnancy. 

Thorax. — Inasmuch as thoracic surgery is a relatively new field, few 
cases have been reported done in association with pregnancy. Lobec- 
tomy 1 and pneumonectomy have been successfully performed during ges- 
tation and there is no reason to believe that pregnancy is affected ad- 
versely by such procedures. One might theorize that postoperative man- 
agement following radical lung or cardiac surgery might he complicated 
by the encroachment upon the diaphragm of the uterus close to term. 

Abdomen . — Appendicitis probably occurs as frequently during preg- 
nancy as at other times although Baer, Reis and Arens* reported the 
incidence during pregnancy to be but 0.17 per cent in 16,543 deliveries 
at the Michael Reese Hospital, while over the same period of time the 
incidence was 1.6 per cent in nonpregnant individuals. There is little 
doubt but that suppurative appendicitis is a much more serious disease 
when it is associated with pregnancy. As pregnancy advances the mor- 
tality increases. De Lee had a mortality of 40 per cent from this com- 
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plication in late pregnancy and mentions the following points as factors 
involved in making the combination of pregnancy and appendicitis a 
serious one : 7 > * 

1. The fact that protective adhesions do not form so well because of 
dislocation of relation of appendix, the gut anti omentum by the 
uterus 

2. Inflammatory processes tend to be more acute because of increased 
general vascularity of the pelvic abdomen 

3 Because of this factor, thrombosis and phlebitis tend to occur more 
frequently. 

4. Because of the upward dislocation of the appendix, suppuration, 
when it occurs, involves the higher and less resistant portions of the 
peritoneum 

5. Because the uterus occupies the greater part of the abdominal cav- 
ity, drainage of pus is less facile and it tends to burrow more ex- 
tensively. 

0 Because of distention of the abdomen by the uterus the occurrence 
of intestinal distention in connection with appendicitis or the opera- 
tive treatment for it, causes more embarrassment of respiration and 
more frequent pulmonary complications 

7. For the same reason intestinal obstructive symptoms are more fre- 
quent and occur earlier 

8 There is considerable risk of bacterial infection of the placental 
site 

It is therefore quite obvious that early operative interference is man- 
datory in order to obtain the best results This depends upon early diag- 
nosis which is not always easy in the nonpregnant individual and is more 
difficult during gestation. Symptoms are right-sided pain and tenderness, 
nausea and vomiting, low grade fever and leukocytosis When it is con- 
sidered how frequentlj - there is transient abdominal pain during preg- 
nancy, it is readily understood how appendiceal pain may easily be 
misinterpreted. If the physician always keeps in mind the possibility of 
appendicitis and the fact that pain and tenderness may be higher in the 
abdomen as pregnancy advances, often at or above the level of the um- 
bilicus, not many cases will be missed Rigidity is not as common a finding 
because of the physiologic distention of the abdominal wall Nausea anil 
vomiting arc such common accompaniments of pregnancy that their pres- 
ence does not lend as much weight in making a diagnosis as in the non- 
pregnant woman. Likewise the physiological leukocytosis of gestation 
discounts the value of the white blood count although a great increase 
in polym orpli on u clears and a definite shtft to the left arc diagnostic aids. 

Right-sided pyelitis and ureteritis is the condition most often confused 
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with appendicitis in the gravid woman. This condition may give right 
lower quadrant tenderness with dysuria or pyuria early in its develop- 
ment. However, it is more commonly associated with a shaking chill, 
higher fever and usually is accompanied by costovertebral angle tender- 
ness and pus in the urine from which the diagnosis can be established. 
Appendicitis is especially difficult to diagnose in the early puerperium. 
At this time after-pains, parametritis and the residual tenderness usually 
following delivery may be responsible for fatal delay in diagnosing in- 
flammation of the appendix. 

Whenever appendicitis is suspected during pregnancy operation is in- 
dicated just as soon as other conditions can be reasonably ruled out. The 
pregnancy is seldom affected and it is much better to operate and be 
mistaken in the diagnosis than to procrastinate and Like the chance of 
peritonitis developing. Early in pregnancy appendectomy is usually a 
simple matter, but as pregnancy progresses difficulties are more apt to 
arise. Late in gestation a higher incision than usual is very efficacious. 
If it is thought that drainage may be necessary a muscle-splitting incision 
of the McBumey type is best. 

There has been a great deal of discussion as to whether appendectomy 
done near term or during labor should be accompanied by cesarean sec- 
tion. Unless there is disproportion or some other obstetrical indication 
present, the abdomen should be closed following the appendectomy and 
the patient allowed to deliver normally. It has repeatedly been shown 
that a carefully closed incision suffers no ill effects even though delivery 
takes place within a few days or even a few hours after the operation. 
Cesarean section in the presence of generalized peritonitis is a particularly 
pernicious practice and a number of tragedies have occurred because the 
infection soon involved the entire uterus. Because of this there arc those 
who still perform cesarean hysterectomy in face of this complication. It 
is my opinion that, when cesarean section is indicated in the presence of 
generalized peritonitis, cxtraperitoncal cesarean section should be per- 
formed first, followed by a high muscle-splitting incision w itli removal of 
the appendix and the institution of drainage. In this way the uterine 
incision and placental site arc not exposed to infection and the uterus is 
preserved. 

Occasionally the abdomen is opened and a normal appendix is found. 
In such cases it is important to explore for another lesion. The most 
common intra-abdominal conditions which may be present are Meckel’s 
diverticulitis, cholecystitis, ruptured peptic ulcer, intestinal obstruction, 
regional ileitis and mucocele of the appendix. Appropriate operative in- 
terference is indicated in the treatment of ruptured ulcer, obstruction and 
diverticulitis, while the other lesions may often be treated conservatively. 
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I am acquainted with a case diagnosed as appendicitis during the latter 
months of pregnancy, where the abdomen "'as closed after a normal ap- 
pendix was visualized. The patient subsequently died of generalized peri- 
tonitis and at autopsy a ruptured Mechel’s diverticulum was found 
Mucocetc of the appendix is uncommon but "lien it is large ami inflamed 
causing brawny induration of the surrounding bo" el there is danger of 
its rupture with resulting generalized pseudomyxoma peritonei. Such a 
lesion cannot be removed safely. I recently performed a trans\ersc ileo- 
colostomy in such a case so as to short-circuit the fecal stream and allow 
the lesion to subside The appendix was removed several months later 
and had shrunk to almost normal size 

Gallbladder disease is two or three times as common in women as it is 
in men. It is known that 90 per cent of women operated upon for gall- 
stones have borne children,* and it is thought by many that pregnancy 
is a factor in their development Even so, choice} stitis occurs infrequently 
during pregnancy and usually may be treated conservatively. Tbe main 
indications for surgical mUrfercncc arc empyema of the gallbladder and 
chronic calculous cholecystitis with common duct obstruction and jaun- 
dice. The pregnane} is seldom disturbed 

Intestinal obstruction is a serious complication of pregnancy and pre- 
sents difficulties in diagnosis Immediate surgery is indicated although 
this is often dela}Oil mcrlong Volvulus, intussusception, strangulated 
hernia, carcinoma and adhesions from previous surgery or infection are 
the common causes of obstruction Intestinal adhesions to the uterus 
may be the cause of me reusing obstruction as the uterus enlarges, putting 
more and more ten-ion oil tbe gut. In late pregnancy the large uterus 
may make oper itiuu difficult Tins is especially true ol carcinoma of the 
rectum or lower Mgnn.nl 11 hen such a lesion is present the uterus should 
be emptied at once -o that radical surgery may be applied to the lesion 
as soon a» possible it frequently is most efficacious to terminate the 
pregnanes b\ cesarean section and at the same time gain further knowl- 
edge concerning the lesion by visualization und palpation. 

The \anous types of henna frequently are associated with pregnancy. 
They are often made larger by the relaxation typical of this condition 
but seldom become incarcerated* because the uterus draws the abdominal 
contents upward as it enlarges and covers the liernial opening adequately 
during labor When adhesions to the sac are present, great pain and c\cn 
obstruction may be caused by the traction exerted. In the event of in- 
carceration surgical treatment is instituted just ns in nonpregnant in- 
dividuals. 

Nephrectomy may be done puring pregnancy without affecting preg- 
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nancy any more frequently than does the performance of other major 
operations upon other unrelated organs. 

Amputation of an extremity is not more dangerous during pregnancy 
than at other times. Sucli an operation occasionally must he done because 
of severe trauma or malignancy. 

Varicose veins are common during pregnancy but are pronounced in 
only about 20 per cent of pregnant women. 9 The most common sites arc 
the lower extremities, vulva and about the anus where the hemorrhoidal 
vessels are frequently involved. These give rise to symptoms of fullness, 
heaviness and pain. The complication to be most feared is hemorrhage 
due to rupture of one of the vessels. Pressure, elevation, ice bags and 
suture may be used to control this. Thrombosis, infection and ulceration 
may also occur. The treatment of all these conditions is predominantly 
conservative. Surgical procedures are rarely needed and arc usually lim- 
ited to venous ligations and the enucleation of thrombosed external hem- 
orrhoids. It must be remembered that most varicosities disappear after 
delivery and even the worst are greatly improved. 

GENERAL CARE OF PREGNANT PATIENTS WITH 
SURGICAL COMPLICATIONS 

The performance of major surgical operations during pregnancy has 
been made comparatively safe in recent years by advancements in sur- 
gical technic, anesthesia and preoperativc and postoperative care. Un- 
limited blood transfusions, chemotherapy, antibiotics, dependable hor- 
mones and a more astute understanding of body chemistry, nutrition and 
fluid balance have added immeasurably to the safety of these procedures. 
The use of local anesthesia whenever possible and the comparative safety 
of continuous spinal anesthesia have also been of great value. The newer 
modifications of extraperitoneal cesarean section technics have made 
suprapubic delivery in the face of generalized peritonitis safer and more 
easily possible without sacrificing the uterus. 

After any major operation upon a pregnant woman, moderate sedation 
should be maintained for several days. Progesterone, 10 mg. by hypo- 
dermic, should be given daily. If the operation is performed during the 
first trimester the dose should be doubled. Pregneninolone may be given 
by mouth but the dosage should be six times as great as that of proges- 
terone. Some add 10,000 to 25,000 units of estradiol to the progesterone 
each day. Others use huge doses of stilbestrol alone. Early ambulation 
is contraindicated in this group of patients unless there is some constitu- 
tional reason for invoking it. When all of these safeguards are used the 
fetal salvage and the safety for the mother arc enhanced. 
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SYMPOSIUM ON STREPTOMYCIN IN THE 
SURGERY OF TUBERCULOSIS 


THE USE OF STREPTOMYCIN IN RESECTION FOR 
PULMONARY TUBERCULOSIS* 

Dwight E. Harken, M.D., John J. Cincotti, M.D. and George Gee 
Jackson, Lt., JG., M.C., U.S.N.R. 

INTRODUCTION 

Extirpative surgery has as its objective the complete removal of a 
pathologic process. This ideal must be compromised in many instances 
depending on the tissue involved, the nature of the process concerned, 
the phase of therapeutic evolution, and such imponderables as the im- 
munobiologic balance. 

Pulmonary parenchyma is becoming increasingly accessible to extirpa- 
tive therapy. It has been hoped that excision might approach the ideal 
in the treatment of pulmonary tuberculosis. Thoracoplasty is certainly 
a compromise measure. The therapeutic value of surgical collapse is estab- 
lished, but its logic is the antithesis of ideal. Normal tissue is sacrificed, 
and the pathologic tissue remains. Bed rest, the bulwark of tuberculosis 
therapy, is interrupted by multiple, major surgical procedures. Resection 
is performed in one operation with removal of the major pathologic focus. 
The surgical recovery is usually rapid and uneventful. 

With increasing experience it is becoming possible to evaluate extirpa- 
tive measures in the treatment of pulmonary tuberculosis. 5 ' 12 • 13 ■ 11 • 15 


From the Surgical Service, Veterans Administration Hospital, Rutland Heights, Massa- 
chusetts. 

Published with permission of the Chief Medical Director, Department of Medicine anil 
Surgery, Veterans Administration, who assumes no responsibility for opinions expressed 
or conclusions drawn by the authors. 

* Submitted for publication January 1, 1948 Since that lime six additional months ob- 
servation is available Only one patient of the cases reported here is now hospitalized 
(Case VIII, R. F , No 20,087). The surgical experience with streptomycin in this institu- 
tion is now approaching two j ears' duration and includes the treatment of more than 800 
patients Four additional resections have lieen performed without any complication — three 
lobectomies anil one segmental resection (apical and posterior subapical segments). 

Since the manuscript w as prepared there have been other publications regarding the use 
of streptomycin in pulmonary resection for tuberculosis Some of the opinions expressed 
here have been mentioned Reference has been made to the possibility of segmental resec- 
tion Such independent expression seems to lend some credence to the impressions gamed 
here. 
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Some surgical indications are established, and others are presumptive. 
Much of the experience recorded thus far has been discouraging. These 
reports show that resection frequently fails to cure The late death rate 
is high, and tuberculosis recurs in a large percentage of the survivors. It 
still seems logical that m any one given patient with a lesion which may 
be collapsed or excised, greater benefit should result if the diseased tissue 
is removed. Complete extirpation of the tuberculous process is usually 
impossible, and surgical success is attained only when the patient can 
cure his residual disease. This is a function of the immunobiologlc bal- 
ance Unless it is weighted in favor of the patient, the extirpative meas- 
ures will not cure. Technical refinements, antibiotic ami chemothera- 
peutic agents have been added recently to support excision therapy 
Sufficient time has not passed to evaluate fully their effect. 

The antibiotic, streptomycin, was isolated by Schatz, Bugle and Waks- 
man* in 1913, and subsequently shown to inhibit most strains of Myco- 
bacterium tuberculosis. 3 Clinical trial of this agent in the medical man- 
agement of tuberculosis supported the experimental findings * In most 
cases, the tuberculous process was suppressed but not cured. Favour* 
and his associates assume from work with laboratory animals that the 
antibiotic is effective only against extracellular organisms. This Is con- 
sistent with the good clinical result* of streptomycin in exudative disease, 
fresh miliary, and hyperemic nonfibrous lesions, and explains the poor 
clinical results in fibrous and caseous lesions. 

Early clinical experience suggested that streptomycin might he a valu- 
able adjunct to the surgical treatment of pulmonary tuberculosis.* • 5 
Theoretically, streptomycin would favorably weight the important im- 
munobiologie balance (a) by inhibiting the development of new intra- 
pulmonary or extrapul monary disease from contamination or extension 
incident to the surgical maneuvers , and by (h) suppressing the reactiva- 
tion of quiescent diseased foci manipulated during surgery or subjected 
to stress during rcstabilization of the thorax Early clinical support of 
this theoretical protective action of streptomycin was afforded by the 
report of Glover and his associates * Experience with the use of strepto- 
mycin in this hospital is also encouraging 

The patients who were given streptomycin because their treatment re- 
quired extirpative surgery are reported here. Kmc resections for pul- 
monary tuberculosis performed during the past year consist of three 
pneumonectomies and six lobectomies. One additional pneumonectomy 
was performed in u patient presenting the differential diagnosis of cancer 
.and tuberculosis. The series is numerically insignificant, and the period 
of observation is incomplete , however, the cases are clinically interesting 
and certain observations may be of value in excision therapy. 
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THE INDICATIONS FOR RESECTION 
The indications for resection in this clinic have been tuberculoma, 
symptomatic tuberculous bronchiectasis, collapse failure, bronchia! ste- 
nosis, secondary suppuration, giant cavitation, and suspicion of neo- 
plasm. Frequently, among the resection cases, more than one of the above 
factors was present in the same patient. Table 1 lists the indications used 
and shows their multiplicity in several patients. Other indications for 
resection 3re recognized but have not been utilized during our strepto- 
mycin experience. 

Lobectomy was always performed in preference to pneumonectomy in 
accordance with the philosophy that the entire tuberculous process could 
seldom be extirpated. Additional segments or lobes Mere removed only 


TABLE 1 

Multiplicity of Indications for Resection in Tf.v Patients 



Lobectomy 

Pneumonectomy 

Case No .... 

2 4 G 7 8 9 

1 3 5 10 

Tuberculoma .... . . 

\ 

1 X 

Tuberculous bronchiectasis . 

\ 

X 

Collapse failure . . . 

-\ \ \ 

A \ 

Bronchial stenosis 

\ 


Secondary suppuration ... 

\ \ 


Giant cavitation . . 

X 

X A 

Suspicion of neoplasm . . 


\ 


m hen definite independent indications existed or when pneumonectomy 
Mas necessary for the removal of the paramount pathologic focus. This 
concept occasionally necessitated dissecting in segmental fashion, and in- 
terlobar fissures M ere sometimes developed through grossly diseased, even 
caseous tissue. 


OPERATIVE REGIMEN 

The operative regimen is outlined to enable correlation of the condi- 
tions of resection with those of other groups. 

Streptomycin is begun one week before operation. The dose has varied 
with different protocols of the Veterans Administration Committee on 
Streptomycin. Eight patients received 1.8 to 2 gm. intramuscularly each 
day as multiple injections every four hours. One patient received 1 gm. 
intramuscularly each day in divided doses every twelve hours. One pa- 
tient received only intrapleural streptomycin. Aerosol penicillin, 60,000 
units, is given every four hours preoperatively for one M eek, and during 





1522 


D. E HARKEN, J. 3. CINCOTTf, G. G. JACKSON 


the last three days it » supplemented by intramuscular penicillin in the 
same dose Transfusions are given as indicated to combat anemia Pos- 
teroantcrior and lateral roentgenograms of the chest arc obtained the day 
before operation 

Immediately before the operation the patient is bronchoscoped, and 
secretions arc aspirated from the tracheobronchial tree. Closed intra- 
tracheal anesthesia is used with cyclopropane induction, maintained with 
oxygen and ether. Tracheobronchial secretions arc aspirated by the an- 
esthetist frequently during the operation The postcrolater.il rib resection 
thoracotomy is employed. Adjacent intercostal bundles are blocked with 
2 5 cc. of mipercainc in oil. The intercostal nerve of the resected rib is 
divided or traced to the dorsal root ganglion which is excised The in- 
dividual vessels of the hilum arc ligated with silk The bronchus is closed 
with multiple end-on silk sutures A flap graft of parietal pleura is de- 
veloped to cover the bronchial stump and, follow ing lobectomy, the bron- 
chial stump is further buttressed with immediately adjacent pulmonary 
parenchyma. A fenestrated intercostal tube is introduced in the midaxil- 
lary line and sutured high in the pleural cavity after lobectomy. The 
chest wall is closed in layers with interrupted chromic No 0 catgut and 
black silk sutures. One gram of streptomycin and 100,000 units of penicil- 
lin are instilled into the intrapleural space During the operation 1500 to 
2000 cc of compatible whole blood is given. Immediately postopcrativcly 
a bronchscope is passed. The secretions are aspirated, and the bronchial 
stump is examined. 

After operation oxygen is administered as necessary, but overuse is 
avoided ns it thickens secretions and suppresses cough and respiration 
Pharyngeal and trachea! aspirations effectively stimulate deep breathing 
and coughing. The intercostal tube is removed within forty-eight hours 
after operation 

Following pneumonectomy the chest is closed without drainage. The 
intrapleural space is kept dry and the pressures balanced by frequent 
thoracenteses The ipsilateral phrenic nerve is interrupted when pneu- 
monectomy is performed 

If pleural contamination is suspected, 1 gm of streptomycin is instilled 
into the pleural cavity three times per week for two weeks 

Overdistention of the other lobes after lobectomy is rigidly avoided by 
maintaining a limited anterior apical intrapleural pneumothorax until an 
appropriate thoracoplasty can be performed Strict Led rest is main- 
tained for a minimum o! three months. 

RESULTS 

Eight of nine patients subjected to resection for pulmonary tuberculo- 
sis are clinically well and have negative sputum. None shows any evi- 
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dence of active tuberculosis. No one lias tuberculous spread, empyema, 
fistula or wound infection.* Four of these patients have been discharged 
from the hospital as arrested or apparently arrested cases by the stand- 
ards of the National Tuberculosis Association. Four patients are still 
hospitalized, but they arc clinically well. One fatality occurred in a des- 
perately ill patient for whom all observers considered the nonsurgical 
prognosis hopeless The patient had received streptomycin for more than 
170 days on the medical sendee because the radiographic picture sug- 
gested miliary tuberculosis. Streptomycin was reinstituted prior to sur- 
gery as in other cases, but it was felt that no therapeutic benefit could 
be expected after such prolonged previous administration. Lobectomy 
was well tolerated by the patient, but excision failed to abate his downhill 
course and he died thirty-five days after operation. 

Two of the ten patients in this scries had ipsilateraf postoperative 
atelectasis. One patient showed good aeration of the affected lobes after 
intratracheal catheterization. The other patient developed a patchy 
pneumonitis in the lower lobe of the left lung. His postoperative course 
was characterized by fever and tachycardia for five days. These patients 
have been followed twelve and four months respectively. Neither lias 
clinical or radiographic evidence of tuberculous spread to the affected 
zones. 

The patient who was operated upon for suspicion of neoplasm was 
referred to this hospital for pulmonary tuberculosis. Medical observation 
extended over a period of fifteen months. He was reported to have had 
a positive sputum in a previous hospital and had received temporary 
collapse measures for tuberculosis. At operation a bronchogenic carci- 
noma of the left upper lobe bronchus was found with a distal giant cav- 
ity. A left pneumonectomy and hilar resection were performed. "While 
it is possible that active pulmonary tuberculosis and carcinoma coexisted, 
it was felt that this patient’s disease was primarily neoplastic. Strepto- 
mycin was discontinued postoperatively and the patient was discharged 
after the surgical recovery. 

CASE SUMMARIES 

Group statistics arc the reflection of multiple individual cases. In 
tuberculosis the individual variants are great. The ’progression of a 
radiographic lesion, the individual host response, and the results of ther- 
apy are difficult to prognosticate and standardize. This protean nature 
renders tuberculosis unsatisfactory for mass statistical data and tedious 
for complete individual case review. Extirpative surgery in pulmonary 
tuberculosis requires further observation and case segregation for sig- 

* Except as corrected by the footnote appended to Case VIII, R. F., No, 20.0S7. 
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nificant group statistics, therefore, the operative rationale and result 
in the individual case must be considered. A statement of rationale is 
included with each case summary and may give the reader more insight 
into the status of extirpative therapy than general discussion. 

Case I (A M , No 1J>,142) — The patient »s a 21 year old white, single male. 
After the onset of chest pain aboard ship in April 1945, he was transferred to a 
Naval Hospital Chest roentgenogram revealed a left apical cavity and patchy 
infiltration of the left upper and right loner lobes. A renew of his 19 13 pholo- 
fluorographic films showed an mfittrate tn the left loner lobe The induction of 
left artificial pneumothorax was unsuccessful, and left phremcfasia w as performed 
after four months of bedre st without impros ement 

The patient was admitted to this hospital in May lOtG His general condition 


atelectasis of the left loner lobe On the right there nas fibrogranular infiltration 
from the second rib upward 

Bronchograms revealed advanced left lower lobe bronchiectasis and shooed 
normal bronchi on the right In an oblique film at this time an additional large 
cavity w ith a fluid level w as observed in the left Ion er lobe. 

Left pneumonectomj was performed m Octolier 1910. At operation no free 
pleural space was found It was necessary to force a cleavage plane along the 
posterior gutter, and in so doing a large cavity was entered The cavity wall 
actually infiltrated the intercostal spaces so that removal without rupture was 
impossible The cavity nail nas cauterized with ft? percent phenol, cleaned with 
alcohol, and irrigated thorough]; The chest wall nas dosed without drainage 
One gram of streptomycin and 100,000 units of penicillin were instilled into the 
intrapleural space. 

Follow mg left pneumonectomy, thoracentesis was performed three times a 
week for four weeks Fluid was withdrawn, and antibiotics were injected Only 
0 5 gm of streptomjem was available during the first two weeks. loiter 1 gm 
was used after each thoracentesis A smear of the chest fluid was positive for 
acid-fast bacilli After sir necks no fluid was obtained 

After three months of bed rest, graduated exercises were started Left thora- 
coplasty was performed m May 1947 with removal of posterolateral segments of 
ribs two to five The patient nas discharged as an arrested ease July 1947 He 
is attending drafting school, feels well, and his tuberculosis is arrested 


Operative Rationale — Multiple giant cavities, tuberculomas and tu- 
berculous bronchiectasis were the indications for resection. Pneumotho- 
rax had failed Snrgic.il collapse offered nothing for the bronchiectasis 
or for the tuberculomas, ami giant lower lobe cavities are difficult to 
collapse by thoracoplasty. After the demonstration o! normal bronchi on 
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the right, these multiple factors made pneumonectomy the rational ther- 
apeutic approach. 


Case II (C. C., No. 19,505). — The patient is a 39 year old white married 
inale Chest disability began in 1939 with pain. Prior to admission, he was fol- 
lowed in Army Hospitals with periodic roentgenograms and sputum examination 
lie had one positive sputum as an outpatient. 

The patient was admitted to this hospital in August 194G. Examination showed 
him to be in good general condition. There were no significant physical ab- 
normalities. Chest roentgenogram showed numerous discrete, fibronodose and 
calcific bodies in the right upper lobe. The largest of these measured 2.5 cm. 
There were bilateral pcrihilar calcifications. The patient was discharged after 
observation with a diagnosis of minimal inactive pulmonary tuberculosis. 
Guinea pig inoculations made during the hospital stay were positive for tuber- 
culosis, and he was readmitted. 

In January 1917, a right upper lobectomy was performed. Streptomycin, 1 8 
gm. per day, was given one week before and two weeks after operation On the 
first postoperative day the patient had right middle and lower lobe atelectasis. 
This cleared after intratracheal aspiration, and his recovery was without further 
complication. Right thoracoplasty was done one month later with removal of 
ribs two to five Prescribed bed rest and graduated exercises were completed, and 
the patient was discharged from the hospital as an arrested case. He has had no 
recurrence of active pulmonary tuberculosis. (Figs. 419, 420 and 421.) 

Operative Rationale . — Resection is often the treatment of choice for a 
tuberculoma. Multiple tuberculomata in one lobe, giving intermittent 
positive sputum, made lobectomy rational treatment. 

Case III (E. L , No. 18,725).— The patient is a 27 year old white single male. 
The symptomatic onset of his disability was in March 1945 with cough. He was 
treated in an Army Hospital with bed rest until transferred to this institution in 
October 1945. 

Physical examination on admission showed the patient to he in good general 
condition, with abnormalities limited to the chest. The roentgenogram showed 
giant cavities in the left upper lobe, and a probable cavity in the apex of the left 
lower lobe. Sputum was positive for tubercle bacilli on direct smear. The serial 
chest films showed increasing excavation. 

Bronchoscopy was performed, and tuberculous endobronchial disease was 
found in the left main bronchus. 

Left thoracoplasty was begun in April 1946 After resection of seven ribs in 
three stages, a large ca\ ity was still open below the collapsed area. An additional 
stage of thoracoplasty removed the eighth and ninth ribs. This w'as supplemented 
with a left phrenic paralysis and pneumoperitoneum which was discontinued 
after six months trial as ineffective. 
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Left pneumonectomy was performed in February 1947. Streptomycin, 2 gm. 
per clay, was given one week before and two weeks after operation. The patient’s 


Fig. 422 Fig. 423 



Fig 424 

Fig 422 (Case III) — A preoperative chest roentgenogram shotting multiple large cavi- 
ties in the left Jung field. 

Fig 423 (Case III). — A chest roentgenogram after collapse failure showing a left nine 
rib thoracoplasty, left phrenic paralysis, and pneumoperitoneum 

Fig. 424 (Case III). — A photograph of the resected left lung with multiple cavil u 
tuberculomas, and tuberculous bronchiectasis. 

recovery was without complication. He completed the prescribed bed t* rl pud 
graduated exercises and was discharged as an arrested case. He ha* had do 
recurrence of active pulmonary tuberculosis. (Figs. 422, 423 and 421) 



1528 


D. E HARKEN, J. J CINCOTTI, G. G. JACKSON 


Operative Rationale — Thoracoplasty, phrenic paralysis, and pneumo- 
peritoneum failed to close a lower lobe cavity. The entire left lung was 
collapsed and nonfunctional, but it was still the pathological focus giving 
rise to positive sputum The contralateral lung had no active disease. 
Resection seemed mandatory. 

Case IV (II. B , No 19,359) — The patient is a 21 j car old single male His 
disease began with cough and chest pain in August 1945 and he was hospitalized 
with a diagnosis of atypical pneumonia Six weeks later he had hemoptysis and 
was found to have soft infiltration of the lower two-thirds of the right lung 
His sputum was positive for tubercle bacilli A subsequent spontaneous pneumo- 
thorax collapsed the right lung A bronchopleural fistula developed with a 
tension pneumothorax and mixed empyema Needle aspirations were performed 
and the right upper lobe reexpanded He continued to be febrile, developed a 
draining sinus of the right chest wall, a chronic sore throat, and hoarseness 
The patient was transferred to this hospital in August 1940 He appeared 
acutely and chronically ill. His temperature was 101 F There was a right hydro- 
pneumothorax with two draining sinuses Sputum w as raised m copious amount 
and was positive for tubercle bacilli on direct sincar Chest roentgenograms 
revealed a diffuse granular stippling throughout the entire left lung and the 
right upper lobe The lower half of the right lung was densely opaque, and the 
visceral and parietal pleurae were covered with a shaggy exudate Fluid covered 
the dome of the diaphragm The trachea deviated to the right 
The presence of a patent bronchopleural fistula and mixed empyema was 
verified, and the right eighth rib was resected for dependent open drainage of the 
empyema The right lower lobe was shrunken and nodular with apparent mul- 
tiple abscesses 

Broiuhoscopy showed marked tuberculous endobronchial disease with ulcer- 
ation and stenosis of the right lower lobe bronchus 

Streptomycin was given because miliary tuberculosis was suspected He 
received 1 8 gm per day for 147 days, anil 2 gm per day for another twenty-five 
days Penicillin and sulfadiazine were given concomitantly Frequent bronchos- 
copy was performed, secretions were aspirated and the right lower lobe bronchus 
lavaged with penicillin These procedures were of minor benefit The patient 
bad daily fever of 101 to 105 F , was losing w eight, and failing rapidly. 

In hlay 1947. right middle and right lower lobe lobectomy was performed 
through the previously resected eight rib bed There was a thick, necrotic cortex 
luting the empyema space Undramed loculations were not found The hilar 
structures were isolated with difficulty The bronchial stump was covered with 
an oxidized cellulose pack The chest wall was closed in the usual manner with 
intercostal tube drainage, and antibiotics were injected Toward the end of the 
operation the patient had moderate hypotension, but this responded to replace- 
ment therapy Postoperativelv right phrenic paralysis and pneumoperitoneum 
were instituted Streptomycin, 2 gm per day, was given for ten day's during the 
surgical course On the thirteenth postoperative day the bronchus reopened. 
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The empyema space was well drained and no new parenchymal shadow s devel- 
oped. The patient continued to run his usual febrile course with daily tempera- 
tures of 100 to 103 F He was anorexic and dyspneic. He died on the thirty-fifth 
postoperative day. 

Operative Rationale — Resection may be curative for tuberculous bron- 
chiectasis with distal suppuration. These indications existed in this pa- 
tient, but they were complicated by bronchopleural fistula, undrained 
mixed empyema, possible miliary’ tuberculosis, and his desperately ill con- 
dition. The priority of all these factors could not be established early. 
The benefit of streptomycin was exhausted without improvement. Con- 
servative measures failed. The pathological processes in the right middle 
and right lower lobes were thought to be the cause of both local and 
systemic disease. Excision of this focus seemed to offer the only hope 
for cure. 

Case V (D. P., No 19,583) — The patient is a 23 year old white married 
male. Pulmonary tuberculosis developed with the classical symptomatology in 
September 1945. A roentgenogram taken at this time showed soft infiltrations 
throughout the upper two-tliirds of the left lung and the upper one-half of the 
right lung. Left artificial pneumothorax was induced, and subsequent roentgeno- 
grams showed apical cavitation with intrapleural adhesions. Closed pneumonoly- 
sis was performed in two stages and was followed by a pleural effusion of brief 
duration. By July 1946 the infiltrations had faded, no cavities were visible, and 
the patient’s sputum was negative lie was discharged home. 

The patient was admitted to this hospital six months later. He was in good 
general condition, and the only significant physical finding was the left pneumo- 
thorax. Sputum was positive for tubercle bacilli. The admission roentgenogram 
showed 60 per cent collapse of the left lung with honeycombing in the collapsed 
portion The left diaphragm was elevated 3nd fixed. Bronchoscopy showed 
moderate hyperemia of the left main stem bronchus. Pneumothorax refills were 
required only every four to six weeks Within four months after admission there 
was definite cavitation in the hilar region of the left lung Under positive pressure 
pneumothorax this cavity enlarged. Pneumothorax was discontinued, but the 
lung showed no tendency to expand. 

A left pneumonectomy was performed July 1947. Streptomycin, 2 gm. per 
day, was given ten days before and twenty days after operation. Left thora- 
centesis was performed three times a week for tw o weeks with aspiration of the 
fluid and injection of antibiotics Left thoracoplasty with resection of ribs two 
to eight and partial scapulcctomy was performed in two stages two months 
later. The patient was discharged from the hospital as an apparently arrested 
case. His sputum is negative and the right Jung shows no active disease. 

Operative Rationale . — Resection was performed for collapse failure. A 
cavity developed and increased in size under positive pressure pneumo- 
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thorax. The lung would not recxpand. Even so, total thoracoplasty would 
not have improved the collapse. Resection seemed to be the only rational 
therapy. 

Case VI (E C , No 19,080) —The patient is a 29 year old white married 
male A routine chest roentgenogram in August 1945 revealed pulmonary 
tuberculosis There was patchy infiltration of the left upper lobe with a 2 cm 
cavity and fibrogranular infiltration of the right upper lobe Left artificial 
pcnuinothorax was begun one month later and continued until he was admitted 
to this hospital April 1940 

Examination showed the patient to he in good general condition Physical 
abnormalities wore limited to the chest Sputum was positive for acid-fast 
bacilli on direct smear Chest roentgenograms showed a left pneumothorax with 
50 per cent collapse and a moderate amount of fluid at the base Intrapleural 
adhesions could lie visualized, and the cavity in the left upper lobe was open 

A closed pneumonolysis was performed with partial success The cavity 
changed shape hut increased in size Pneumothorax was discontinued, and the 
lung was reexpanded Left thoracoplasty was performed m three stages, resecting 
ribs one to eight. Five months later the patient still had positive sputum and a 
shtlike cavity in the left apex Bronchoscopy showed normal endobronchial 
mucosa A two-stage revision thoracoplasty was done with increased apical 
collapse Subsequent tomography showed no cavitation underlying the thoraco- 
plasty The patient’s sputum continued to be positive Bronchoscopy now re- 
vealed tuberculous endobronchial disease at the level of the left upper lobe 
bronchus Streptomycin, 2 gm per day, was given. Frequent bronchoscopy 
showed progressive improvement of the endobronchial disease, however, he 
continued to have positive sputum 

After sixty dajs of antibiotic therapy a left upper lobe lobectomy was per- 
formed Resection was accomplished without undue incident 

Fost operatively the patient developed a patchy pneumonitis of the left lower 
lobe w ith fe\ cr and tachf cardia. No specific pyogenic organism could be cultured 
After five da vs of fever ranging between 100° and 102°F, tbc temperature fell 
to normal by lysis Streptomjcm was discontinued two weeks after operation 
The patient is now clinically w ell with negative suction, and has no radiographic 
evidence of tuberculous spread nor active pulmonary tuberculosis (Figs 425, 
42G and 427 ) 

Operative Rationale — Failure of sputum conversion by collapse meas- 
ures necessitated resection Pneumothorax, pneumonolysis, thoraco- 
plasty, revision thoracoplasty and streptomycin therapy failed. Tuber- 
culous endobronchial disease and tuberculous bronchiectasis under the 
collapse caused persistent positive sputum. Extirpation seemed to be nec- 
essary for cure 

Case VII (H S , No 19,607). — The patient is a 50 year old white married 
male. Pulmonary tuberculosis of the left upper lobe was discovered by routine 
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Fig. 455 Fig 45G 



Fig 457 

Fig 455 (Case VI) — A chest roentgenogram showing the failure to close cat ities in the 
upper lobe of the left lung by pneumothorax. 

Fig 42G (Case VI).— A chest roentgenogram after collapse failure from a seven-rib left 
thoracoplasty. 

Fig 457 (Case VI) — A photograph of the resected tipper lobe of the left lung shotting 
tuberculous bronchiectasis and tuberculomas. 


roentgenogram in 1044. The patient was followed for one tear without evidence 
of activity. A pulmonary hemorrhage occurred in April 1915; a left upper lobe 
cawty was discovered, and the patient had positive sputum. Artificial pneumo- 



1532 


V E. HARKEN, 1 J. CINCOTTI, G. G JACKSON" 


thorax was unsuccessful In September 1945 a left thoracoplasty was performed 
in two stages with resection of seven ribs. Nine months after operation, the 
patient returned to the hospital with a draining sinus in the operative incision 
The sinus healed spontaneously, but fiv e months later a fluctuant mass developed 
under the thoracoplasty incision, and the sinuses reopened 
The patient was transferred to this hospital in January 1917 Physical ex- 
amination revealed fairly good general condition, and the abnormalities noted 
above. Sputum was positive for tubercle bacilli on direct smear Chest roentgeno- 
gram showed irregular honeycombing m the collapsed portion of the left upper 
lung with a shtllhe cavity at the level of the left clavicle There were fibrous 
markings of the left base and right lung Pus from the sinus was negative for 
acid-fast bacilli The length of the sinus tract was approximately lj inches, and 
it ended blindly in the thoracoplasty plaque 

After the sinus healed a two-stage revision thoracoplasty with apicolysis was 
performed and increased collapse was obtained In doing the apicolysis, the 
cavity was incised It was phenolized and closed with interrupted mattress 
sutures Streptomycin, 2 gm every day, was given for one month postoperatively 
Three months after the operation the patient developed a broncho-extrapleural 
cutaneous fistula Both the sputum and secretions from the fistula were positive 
for acid-fast bacilli The extrapleural space was deroofed 

In August 1947 a left upper lobe lobectomy was performed through an anterior 
incision The internal orifice of the extrapleural sinus was closed Streptomycin, 
1 gm per day, was given for one week before and two weeks after operation On 
the fifth postoperativ c day the patient developed signs of thrombophlebitis and 
phleliothrombosis A bilateral femoral ligation was performed, and subsequent 
recovery was uncomplicated 

Intrapleural aspirations yielded a small amount of fluid for about one week 
after resection Streptomycin, 1 gm , was replaced after each tap Granulation 
tissue obliterated the extrapleural sinus The patient is clinically well and has a 
negative sputum 

Operative Rationale. — -Pneumothorax, thoracoplasty and revision tho- 
racoplasty failed to close the offending parenchymal cavities and led to 
sinus and fistula formation. The cavity and fistula were draining positive 
secretions into the bronchi and the extrapleural space, perpetuating the 
disease at both sites Resection and streptomycin offered an approach 
for the control of the disease and its complications. 

Case VIII (R F , No 20,087) * —The patient is a 25 j ear old w hite married 
male. He was discharged from the service for paychonetirosis Symptoms of 

* Since this manuscript w as submitted the follow ing significant developments liave been 
observed in this patient (a) the streplomj cm sensitivity studies performed on the tubercte 
bacillus obtained from sputum prior to operation have been completed and show the or- 
ganism to be streptomycin resistant In effect, then, a segmental resection was performed 
without the protection of streptomycin, (6) there is radiographic evidence of active paren- 
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pulmonary tuberculosis dated to January 1914. These were cough, fatigability 
and weight loss. Roentgenograms were first taken in October 1945 . 

He was admitted to this hospital in February 194C. Treatment in addition to 
bed rest included right phrcniclasia and pneumoperitoneum. The latter was 
discontinued after eight months as ineffective. The patient left the hospital 
against medical advice in January 1947. He was readmitted ten months later. 

A review of the family history revealed that the patient’s 2J year old son 
had osseous tuberculosis 

Physical abnormalities on admission were limited to the chest and were the 
signs of right upper lobe cavitation. Sputum was positive for acid-fast bacilli 
on direct smear. The chest roentgenogram on admission showed a large, irregular 
paravertebral cavity in the right upper lobe between the first rib and the second 
intercostal space. By comparison with previous films this represented increasing 
excavation. Bronchoscopy showed no endobronchial disease. 

Right upper lobe lobectomy was performed November 1947. The ajx-x was 
found to he extremely nodular, fibrotic and contracted. Several visceral tubercles 
were present. The right middle and right lower lobes were nodular and over- 
expanded The lung was densely adherent to the chest wall, and much of the 
dissection was done in an extrapleural plane to avoid rupture of the cavity No 
fissure could be developed between the right upper and middle lobes. Following 
ligation of the hilar structures, these lobes were separated in segmental fashion 
This necessitated dissection through diseased tissue showing caseation. Strepto- 
mycin, 1 gm. every day, was given one week before and two weeks after opera- 
tion, and 1 gm. was injected intrapleurally three times per week. After two weeks 
there was essentially no pleural fluid 

Thoracoplasty w as performed one month later with removal of ribs two to five. 

The patient is clinically well and bis sputum is negative. He has no evidence 
of empj’cma nor active pulmonary tuberculosis (Figs 428, 429 and 430 ) 

Operative Rationale . — A giant cavity in the paravertebral gutter is of- 
ten an indication for resection. Pneumothorax was thought to be danger- 
ous with the giant peripheral cavity. Thoracoplasty often fails to close 
large paravertebral cavities. Psychiatric instability and previous dis- 
charge against medical advice gave support for the treatment of this 
patient without stage operation. 

Case IX (R K , No. 19,811) — The patient is a 37 year old white single male 
The onset of chest disease was in 1945 with “pneumonia.” Subsequent roentgeno- 
grams in July 1915 and February 1946 were negative, but fatigability and 
nocturnal cough were prominent symptoms during this time. In March 1917 a 
chest roentgenogram revealed honeycombed infiltrations from the third inter- 
costal space to nficx on right. 

chymal tulieruiltiMs under the cleavage plane of the rejection, (e) tuberculous wound in- 
fection liccame evident sis months after operation; ( d) inquiry into previous possible ex- 
posure to utrrptomjein revealed that the patient worked with streptomjcin during the 
early phase of bis disease 




Fig 430 

Fig 498 (Case VIII) — A preoperative chest roentgenogram showing a gnnt cavity in 
the upper loJ>e of the right lung 

Fig 429 (Case VIII) — A photograph of the resected upper lobe of the right long showing 
giant excavation and nodular tuberculous foci 

Fig 430 (Case VIII) — A photomicrograph of a histologic section from the surgical m 
cision through caseous tuberculous tissue In the lower right hind corner there is ciseatio" 
In the zones Jjmg above this field may be seen fibrosis and monocytic infiltration with his- 
tiocytes and h mpbocy tes \t 13 o’clock is a gun t-cell surrounded by congested pulmonary 
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The patient’s family history is significant in that a niece with whom the 
patient was living has developed tuberculous meningitis. 

The patient was admitted to this hospital in May 1917. The only significant 
physical abnormalities were the signs of right upper lobe consolidation with 
many fine crepitant rales Sputum was positive for acid-fast bacilli on direct 
smear. 

The patient was placed on strict bed rest. Bronchoscopy showed tuberculous 
endobronchial disease with narrowing of the right upper lobe orifice. Serial 
roentgenograms revealed increasing disease. Bight artificial pneumothorax was 
begun in July 1947, and good collapse was obtained. The right upper lobe became 
atelectatic and showed a 3 cm. cavity which rapidly increased in size during 
subsequent observation. The pneumothorax was diminished to a marginal space, 
and the collapse became selective for the right upper lobe w hicli showed atelec- 
tasis and tension cavities Streptomycin was begun for the endobronchial disease 
in a dose of 2 gm. per day as multiple injections every four hours. The endo- 
bronchial disease improved by bronchoscopy. 

After sixty days of streptomycin therapy, the patient still had stenosis of the 
right upper lobe bronchus and open cavities. The remainder of the lung fields 
was stable. 

Bight upper lobe lobectomy was performed in December 1947. The postopera- 
tive recovery was uneventful. The patient is clinically well, and his sputum is 
negative on smear of a seventy-two hour concentrate. (Figs. 431 and 432 ) 

Operative Rationale . — Bronchial stenosis and tension cavities became 
pronounced after the induction of pneumothorax. Pncumonolysis, varia- 
tion in the pneumothorax space, and intravenous atropine did not di- 
minish the size of the cavities. Streptomycin improved the endobronchial 
disease but did not relieve the bronchial stenosis. No other parenchyma 
showed active disease. These factors made resection rational therapy. 

Case X (P. L , No 19,975) — The patient is a 58 year old white married male. 
The symptomatic onset of his disease was in January 194C with chest pain A 
chest roentgenogram three months later showed an “infiltrate” in the left mid- 
lung field. After fifteen months he was hospitalized for “ tuberculosis with a lung 
abscess ” Numerous bronchoscopies were negative Bronclioseopic lavage was 
positive for acid-fast bacilli on one occasion. He was treated with left phrcniclasia 
and pneumoperitoneum 

The patient was transferred to this hospital in August 1947. The positive 
sputum could not be verified, although he raised copious amounts of rather foul 
sputum Chest roentgenogram showed a large cavity with a fluid level. The 
interpretation of the roentgenograms was: “The picture is not characteristic of 
pulmonary tuberculosis. One must consider a lung abscess probably secondary to 
tumor.” Bronchoscopy was negative. 

A left pneumonectomy was i>orformed. A bronchogenic carcinoma with distal 
cavitation was found. Metastases to the hilar lymph nodes was noted on the 
pathological report. (Figs. 433 anil 434.) 
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colaou smears, and the absence of enlarged regional lymph nodes were 
evidence against cancer. The roentgenogram and other factors, however, 
supported neoplasm as the most likely diagnosis. Thoracotomy was an 
absolute obligation. Pneumonectomy was therapeutic. 

COMMENT 

The experience with the use of streptomycin for resection in this hos- 
pital is of fourteen months’ duration. In pulmonary tuberculosis this re- 
port must be considered a preliminary one. Early experience is not always 
supported by later knowledge and accumulated observations; however, 
opinion must be formulated from current knowledge. The use of strepto- 
mycin has been observed closely and critically. An earnest attempt has 
been made to evaluate its effects from the experience to date. Some of 
the impressions outlined have been elaborated through the use of strepto- 
mycin in nearly 150 surgical and medical cases not subjected to resection 
and, therefore, they are perhaps justified in spite of the small number 
of cases recorded here.® 

Streptomycin seems to support extirpative therapy Its influence is 
most valuable during the surgical course of the case. The benefit during 
surgery is thought to be by prevention and suppression, not cure. The 
reactivation of previously stable disease during the acute surgical period 
seems to be suppressed. Bronchogenic, intrapleural and wound contami- 
nation are less hazardous Their incidence is a function of mechanical 
factors and surgical technic; but the morbidity of clinical tuberculous 
spread, empyema and fistulas is reduced by streptomycin. 

The use of streptomycin to prepare a patient for surgery must be ju- 
dicious. Streptomycin-resistant strains of the tubercle bacillus developed 
in a significant number of patients. 7 This factor is thought to begin in 
about thirty-five days and to be complete in 70 per cent of patients 
after 120 days of continuous treatment. The initial in vitro sensitivity 
of susceptible strains was between l and 3 micro grams per 100 ml. The 
blood levels obtained by the dose given these patients were between 5 
and 20 micrograms. Resistance may be from accommodation of the tu- 
bercle bacillus to streptomycin or from the proliferation of inheritently 
resistant strains. 8 Extirpative surgery should be done before resistance 
occurs. Because of the time required to determine individual strain 
sensitivity it is usually necessary to proceed with therapy before the re- 
sults of this test are available. While the routine use of streptomycin is 
not recommended for surgical collapse, all patients treated by resection 
should have the benefit of streptomycin. 

Intrapulmonary and extra pulmonary contamination must be consid- 
ered constant factors in lung resection for tuberculosis. The extracellular 
and most vulnerable period of the invading organisms is of short duration. 
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Operative Rationale . — -The diagnosis of pulmonary tuberculosis could 
not be established at this hospital The confirmation of positive sputum 


Fir 431 Fig 434 



Fig 433 Fig 434 


Fig 431 (Case IX) — A precollapse chest roentgenogram showing tuberculous infiltra- 
tion and honeycombing of the right upper lobe 

Fig 434 (Case IX) — A chest roentgenogram showing right pneumothorax w’lth atelec- 
tasis and open cavities in the upper lobe of the right lung 

Fig 433 (Case X) — A preoperative chest roentgenogram showing a large excavation 
in the left nudlung field and the lateral margin of a hilar mass encroaching into the lumen 
Fig 434 (CaseX) — \ photograph of the resected left lung showing a neoplastic abscess 

should have been possible with such advanced disease. The history of 
twenty months' duration, negative bronchoscopies, negative Papani- 
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tuberculosis, since tuberculous parenchyma, lymphatics and bronchi are 
incised. The degree of contamination depends on the extent of the disease 
and the technic of excision. Resultant tuberculous empyema is a com- 
plication of significance. 

In one patient (A. M.), a cavity wall invaded the parietes, and it was 
necessary to leave the wall in situ. This residual tuberculous tissue was 
thoroughly cauterized with 95 per cent phenol. Streptomycin was given 
intrapleurally only, in doses of 0.5 to 1 gm every other day for two weeks, 
and then two to three times per week for four weeks. Empyema did not 
develop. When streptomycin was not used in four cases of cavitary rup- 
ture reported by Bailey, 12 tuberculous empyema developed three times. 
In resection after thoracoplasty, cavitary rupture is more common. 
Bailey reported a ratio of 11:1 with an incidence of GO per cent in post- 
thoracoplasty resection. However, better long-term results are claimed 
by some for lobectomy after thoracoplasty than when extirpation is per- 
formed under a thoracoplasty. In certain instances it may be wise to 
proceed with thoracoplasty before resection even though collapse failure 
is likely. This is done to reduce the amount of sputum, and to give trial 
to a more conventional therapy than resection. 

The pleural space was grossly contaminated in one other patient (R. 
F.). It was necessary to create an artificial fissure through grossly dis- 
eased and caseous tuberculous tissue (Fig. 429). The patient received 
both intrapleural and intramuscular streptomycin. No empyema has de- 
veloped. Under similar circumstances Sweet 1 * and others elected to do 
pneumonectomy in preference to separating a lobe through diseased tis- 
sue. Sweet assigns the development of tuberculous empyema in two cases 
to the contamination from cutting across tuberculous lesions. He did not 
use streptomycin and did not do prophylactic thoracoplasty. Tuberculous 
empyema was reported by Overholt 14 in 7 2 per cent of G9 recent pneu- 
monectomies for tuberculosis. Streptomycin was not used Some patients 
had thoracoplasty performed. Bailey 11 has recorded the observation that 
pleural fluid often contains acid-fast bacilli without the development of 
tuberculous empyema if the space is rapidly obliterated. 

Observations on intrapleural contamination have been stressed be- 
cause it is believed that streptomycin is a valuable adjunct in the pre- 
vention of tuberculous empyema. The contaminating organisms in the 
pleural space are extracellular during the early postoperative period. This 
renders them readily accessible to antibiotic therapy. Intramuscular ad- 
ministration is supplemented with intrapleural instillations to obtain 
higher local concentration of streptomycin. Other measures are also used 
prophylactically. Phenolization of grossly diseased tissue may eradicate 
a main source of intrapleural contamination. Thoracoplasty is extremely 
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important and should be performed soon after recovery from the original 
operation. Its functions are at least two-fold: (1) obliteration of the in- 
trapleural dead space to decrease the possibility of developing late em- 
pyema, and (2) prevention of overdistention of the remaining paren- 
chyma to suppress tuberculous reactivation and avoid the development 
of emphysema. Obliteration of the intrapleural space by the expansion 
of remaining pulmonary tissue seems hazardous Resultant reactivation 
of tuberculous foci must be a factor in the recurrence of active pulmonary 
tuberculosis In Overholt's ca*es ls 50 per cent of those without collapse 
had ipsilatcral spread within two years as compared to 16 per cent after 
thoracoplasty 

Thoracoplasty after resection is safer than when it is instituted as pri- 
mary therapy. The major pathological process has been removed and 
paradoxical respiration and respiratory embarrassment are less; there- 
fore, spread and reactivation can he expected to have a lower incidence. 
The type of thoracoplasty done is less shocking than a standard one, and 
it is not deforming since the first rib and the transverse \ crtebral proc- 
esses are not excised. 

It is felt that streptomycin with the other procedures outlined may 
contribute toward improving the results of extirpative treatment. 

One other factor has been impressive in these cases when the pathologic 
specimens have been examined. These specimens show that useful pul- 
monary tissue has always been removed. It is not implied that this tissue 
is free from disease It is nodular to palpation and microscopically may 
show foci of giant-cell reaction, hut there can be no doubt that it was 
functional parenchyma The lobes remaining within the thorax were also 
frequently nodular to palpation or showed disease by gross inspection It 
is reasonable to assume that the contralateral lung may show simitar 
involvement Even though abnormal, this tissue represents the patient’s 
pulmonary capacity and pulmonary reserve. Resection appreciably di- 
minishes the pulmonary parenchyma and the added burden placed on 
the remaining lobes may be sufficient to cause reactivation of diseased 
foci. 

From the scries reported in the literature the over-all pneumonectomy 
death rate is approximately double that of lobectomy. The majority of 
deaths m both groups is late — more than sixty days after operation. 
Death in most cases v, as due to the recurrence of tuberculosis. In general, 
it must be presumed that the original disease was more advanced in pa- 
tients requiring pneumonectomy but in addition it may be assumed that 
more useful pulmonary parenchyma was removed by pneumonectomy 
than by lobectomy 

The technic of segmental resection is well known In tuberculosis it 
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has been avoided because the incision of tuberculous tissue has seemed 
dangerous. However, experience has shown the futility of attempting 
complete extirpation of the tuberculous process and elicited the danger 
of removing functional lung tissue in tuberculosis. Streptomycin and 
other measures have diminished the danger of localized excision. These 
data are complementary in suggesting a rational basis for segmental re- 
section. 


SUMMARY AND CONCLUSIONS 

1. Nine cases of pulmonary tuberculosis treated by resection and strep- 
tomycin are presented. 

2. Streptomycin is a valuable adjunct to extirpative surgery in pul- 
monary tuberculosis. 

3. It is believed that streptomycin will reduce the complications from 
intrapulmonary and cxtrapulmonary contamination with tubercle bacilli 
during surgical manipulation. 

4. Streptomycin may inhibit the reactivation of quiescent pulmonary 
tuberculosis in unresected areas during and immediately following sur- 
gery. 

5. During the protective period of streptomycin administration, selec- 
tive thoracoplasty is performed to prevent late complication by empyema 
and reactivation from overdistention of diseased pulmonary tissue. 

6. Lobectomy and pneumonectomy specimens in this scries show that 
useful pulmonary tissue was excised. The conservation of useful paren- 
chyma by segmental resection should improve the results of extirpative 
surgery in pulmonary tuberculosis. It appears that streptomycin may 
permit the safe surgical division of diseased pulmonary parenchyma in- 
cident to segmental resection. 
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THE USE OF STREPTOMYCIN IN PULMONARY 
RESECTIONS 

Julian A. Moore, M.D., James D. Murphy, M.D., and 
Parker D. Elrod, M.D. 

In January, 1947, the Veterans Administration Hospital at Otcen, 
North Carolina, was invited to participate in a cooperative study to 
evaluate the protective action of streptomycin in thoracoplasties and 
pulmonary resections for tuberculosis. The aim of this study was to de- 
termine whether streptomycin prevented or diminished the number of 
spreads or reactivations, empyemas and bronchopleural fistulas which 
often accompanied such operations and whether the prohibitive mortality 
rate formerly associated with resection could be reduced by its use. Since 
the study was initiated, sixty-three patients at the Otecn Hospital who 
have undergone either a lobectomy or a pneumonectomy for pulmonary 
tuberculosis have had streptomycin protection. 

The dosage of streptomycin was 2 gm. daily, intramuscularly, until 
October 15, 1947, at which time it was changed to 1 gram daily, divided 
into two doses at twelve-hour intervals. The drug is given for one week 
preoperatively and two weeks postoperatively. 

HISTORICAL NOTES 

The first scientific attempts at pulmonary resection were made on 
animals by Gluck, 1 • 1 Schmid, 5 • 4 Ziino, 6 Marcus,® and Biondi 7 in 1891- 
1893. Block 8 in 1881 attempted the first resection for tuberculosis on a 
living patient He is reported to have done a bilateral, apical resection 
on a kinswoman who died during the operation. Soon afterwards he was 
driven to suicide by the legal complications arising from the ill-fated 
attempt. In the next few years unsuccessful efforts at pulmonary re- 
section were reported by Kroenlein 9 and Ruggi. 10 In 1891 Tuffier 11 per- 
formed the first reported successful resection for pulmonary tuberculosis 
These reports were followed by others including Lowson 12 (1893) and 
Doyen 13 (1895). From 1895 to 1933 many efforts to perfect a safe and 
successful technic for pulmonary resection were reported. These efforts 
were culminated in 1933 by the nearly simultaneous reports of successful 
resections by Lilienthal, 14 Graham, ,s Frccdlander 1 ® and Ilienboff. 17 The 

From the Department of Surgery, Veterans Administration Hospital, Oteen, North 
Carolina 

Fublished with permission of the Chief Medical Director, Department of Medicine and 
Surgery, Veterans Administration, who assumes no responsibility for the opinions expressed 
or conclusions drawn by the authors 
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mortality rate has remained high, however, and the morbidity ac- 
companying the procedure has been discouraging. In 1942 Thornton and 
Adams’ 5 reviewed the literature and found twenty-nine reported pneu- 
monectomies for tuberculosis with a mortality rate of 46 per cent and 
fifty-one lobectomies with a mortality rate of 25 per cent 
In reviewing the literature up to May, 1948, we were able to find 577 
resections for tuberculosis with an over-all mortality rate of 26 per cent 
The cases were followed from several months to eighteen years The im- 
mediate operative mortality m these cases was 17 per cent 

THE DESIRABILITY OF RESECTIONS 
Maier 1 * in 1045 considered resection for tuberculosis appealing but 
extremely hazardous and unwise. Gluck , 1 2 however, as early as 1881 
stated . “Surgeons must get used to the idea that resection of a portion 
of the lung may be an operative eventuality in some cases, but what 
mighty prejudices must be overcome’” 

A physician who treats tuberculosis is often discouraged at the large 
number of patients who return to him with a progression of the disease 
several years after an apparent arrest has been obtained with the or- 
thodox forms of therapy The idea of excising the diseased focus as one 
would a malignant tumor, therefore, appeals to the surgical mind 
The previously reported high operative mortality, morbidity, and 
frequency of late complications, however, have discouraged too wide- 
spread an application of this radical surgical approach Among the most 
frequent complications have been postoperative spreads or reactivations, 
empyemas, bronchopleural fistulas and wound infections If these dread 
complications could be diminished to a safe point, pulmonary resection 
for tuberculosis would soon become an established procedure 
The discovery of streptomycin by Waksman 1 ® and others in 1944 has 
placed in our hands an agent whose bacteriostatic action against the 
tubercle bacillus has brought us a step nearer to this goal Thoracoplasty 
remains the operation of choice in the majority of patients whose lesion 
has resisted, or is unsuitable for the lesser collapse measures. There will 
always remain, however, a number of patients with tuberculous bron- 
chiectasis, residual cavities, tuberculomas, lower lobe tension cavities 
and the like whose disease cannot be controlled with a thoracoplasty. 
Until the ideal chemotherapeutic agent is discovered, we can offer these 
patients some hope by employing pulmonary resection protected w r ith 
streptomycin. 

During the past five years improvements in pre- and postoperative 
care, surgical technic and anesthesia have been rapid and numerous 
Blalock 51 has added much to our knowledge of fluid balance. The use of 
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large amounts of blood for replacement and to combat shock was a de- 
velopment of the final years of the recent war. The early enthusiasm for 
plasma and synthetic blood substitutes faded when whole blood in suffi- 
cient quantities became available. Spies” and You mans 2 3 contributed 
valuable work on vitamins. 

Under improvements in operative technic may be listed the individual 
ligation of the vessels and secure closure of the bronchus. The use of the 
Overholt 24 prone position combined with skillfully administered anes- 
thesia has lessened the possibility of postoperative spread. The closed 
circle anesthesia technic was introduced by Sword 25 in 1928. With cyclo- 
propane and ethylene administered by a medical anesthesiologist ex- 
perienced in thoracic surgery, the plane of anesthesia is so controlled 
that patients have usually regained consciousness by the time they are 
returned to their rooms. The early return of the cough reflex insures com- 
plete cleansing of the tracheobronchial tree early in the postoperative 
course The diligence of the anesthesiologist in removing secretions by 
catheter suction during the operation is rewarded by a decreased neces- 
sity for postoperative bronchoscopic cleansing to combat atelectasis. 

INDICATIONS 

The indications we have used for pulmonary resection for tuberculosis, 
and their relative frequency, are as follows : 

1. Residual cavity after thoracoplasty — 15 per cent. 

2. Destroyed lung — 12 per cent. 

3. Failure of so-called conservative methods of collapse— 15 per cent. 

4. Tuberculoma — 1 case. 

5. Severe endobronchial disease and bronchiectasis — 19 per cent. 

C. Elective operations in place of thoracoplasty in unilobar cavita- 
tion — 8 per cent. 

PROCEDURES 

Since the initiation of the streptomycin study, all operations have been 
done in the Overholt prone position on the Albee-Comper table as modi- 
fied by Murphy and Sword. 26 Anesthesia is induced with cyclopropane, 
ethylene and oxygen with the patient supine. After induction, a 15 gauge 
needle is inserted and securely fixed in an ankle vein in each leg. The 
Magill intratracheal catheter is then inserted and the patient placed in 
the prone position. 

The sixth rib is resected from the transverse process to the midaxillary 
line. A 1 cm. section of the fifth and seventh ribs, just lateral to the proc- 
ess, is removed. The fifth, sixth and seventh intercostal nerves are 
crushed near the midline. We have found that it is easier to get the 
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patient to cough in the postoperative period because pain is diminished 
following crushing of the nerves. The pleural cavity is entered in the bed 
of the sixth rib, and by sharp dissection, sometimes aided by blunt dis- 
section In the extrapleural plane, adhesions are separated and the lung 
freed. In patients who have had a thoracoplasty the incision and dis- 
section do not follow any orthodox pattern. With Bethune rib shears the 
regenerated ribs and muscle bundles are divided parallel to and near the 
spine nearly to the cupola. Bleeding vessels are controlled uitb suture 
ligature In separating the lung in this collapsed apical area it is not un- 
usual to tear into the cavity and contaminate the pleura with its caseous 
contents. This is of course undesirable but as experience with the bac- 
teriostatic action of streptomycin has accumulated tie are less fearful 
of serious consequences. 

The Wood vessels are ligated with braided silk followed by a transfixion 
silk suture, clamped distally and divided The bronchus is isolated as 
close to its division as possible, doubly clamped and divided Two mat- 
treiss silk sutures are placed proximal to the clamp and tied on the an- 
teror surface of the bronchus. The ends of these sutures are left long 
The clamp is removed and the end of the bronchus closed with several 
interrupted silk sutures. With the long ends of the mattress suture the 
posterior leaf of mediastinal pleura, or a flap of parietal pleura, is pulled 
over the end of the bronchial stump and fixed. A Fewer catheter dram 
is placed in the dependent portion of the pleural space and left in place 
for forty-eight hours. The pleura is closed air-tight if a pneumonectomy 
is performed In the case of a lobectomy an air-tight closure is not man- 
datory since it may he desirable to permit egress of air as the remaining 
lobe expands The lung is expanded by positive pressure as the chest wall 
is closed. The drainage tube is connected to a suction machine per- 
mitting a negative pressure of 10 cm of water in the lobectomies and to 
a simple water trap in the pneumonectomies 

The patient is usually awake with an active cough reflex at the end of 
the operation and seldom requires postoperative bronchoscopy The addi- 
tional anesthetic required to do a routine postoperatne bronchoscopy 
1 n vssecre- 

period. 

. blood is 

administered. Following the operation the patients he on the operated 
side and are turned for a few minutes every two hours. The chest is 
supported manually once each hour during the first day and the patient 
forced to cough. 

Six weeks after the resection a limited thoracoplasty is performed as 
described by Overholt, 5 * leasing the first nb in place. We usually do not 
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do an anterior stage but are content with long segments of ribs removed 
through the posterior approach. The thoracoplasty prevents overdisten- 
tion of the remaining pulmonary’ tissue and decreases the possibility of 
reactivation of small dormant foci of tuberculosis. In the case of lower 
lobe lobectomies, a phrenic nerve crush is done at operation or shortly 
thereafter. After a pulmonary resection, our patients are placed on bed 
rest for six months and then transferred for rehabilitation and vocational 
training. During the entire postoperative period an active program of 
muscle training and breathing exercises is supervised by the physio- 
therapy service to insure a minimum of deformity. 

RESULTS OF SURGERY 

We have performed sixty-three resections at Otccn, using the above 
technic, with streptomycin as a prophylactic agent. The over-all sputum 
conversion rate has been 90 per cent. The sputum is negative in 92 per 
cent of all lobectomies performed and in 89 per cent of all pneumonecto- 
mies. In the surviving patients the sputum is negative in 95 per cent of 
the resections. We feel that this sputum conversion rate is remarkable, 
especially since only three patients had a negative sputum prior to sur- 
gery (Table 1). Our mortality rate is 5 per cent These deaths have oc- 
curred within two weeks following the surgery. Two patients died of 
uncontrollable hemorrhage, one on the operating table and the other 
immediately on returning to his room. The third patient died several 
days after surgery of cerebral anoxia resulting from cardiac arrest due to 
hemorrhage at the operation. There have been no late deaths and all the 
patients are in excellent clinical condition and we do not expect any 
deaths in the near future. 

Four empyemas developed as the result of a bronchopleural fistula. 
No empyemas developed unless a bronchopleural fistula was present. 
When we consider that during 25 per cent of all the operations the tuber- 
culous cavity was tom into and still no empyemas resulted from this, we 
realize the tremendous bacteriostatic effect of the combination of peni- 
cillin and streptomycin. Only one spread has occurred during the entire 
series. This occurred in the contralateral lung of an uncooperative patient 
approximately one month after surgery. He did not develop a positive 
sputum. This so-called “spread” cleared in one month and the patient 
has been discharged from the hospital and is apparently well. We had 
two deep wound infections; both followed thoracoplasties which were 
performed six weeks after the resections. There have been no serious 
wound infections after the pulmonary resections. 

The other complications in this series have been one meningitis, one 
pericarditis and the progression of the disease in one patient. The patient 
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with meningitis was treated with streptomycin and is apparently well. 
He has undergone a thoracoplasty since his meningitis cleared and is 
being discharged from the hospital. Pericarditis occurred in one patient. 
During a pneumonectomy we opened into the pericardial cavity. The 
pericarditis was clinically recognized approximately four weeks after 
operation. lie has completely recovered and has been discharged from the 
hospital with an arrested status. The patient who developed a progression 
of his disease was readmitted to the hospital because of a cavity re* 
opening in the contralateral lung sixteen months after surgery. 

We feel that streptomycin has enabled us to obtain results which are 
difficult even for us to believe. We realize that these are early results 
since only GO per cent have been completed more than six months. Hut 
the results with streptomycin are so much better than we were able to 
obtain prior to the use of streptomycin that we consider them remark- 
able 

During the first eight months of this study 2 gm. of streptomycin were 
given daily, one week before and two weeks after surgery. During the 
latter part of this study we have reduced the dosage to 1 gm daily over 
a similar three-weeks’ period. We have encountered no toxic effects from 
streptomycin, used only three weeks, with either the 2 gm. or the 1 gm 
dose. Other studies in the Veterans Administration have shown that 
noticeable resistance occurs frequently after forty-two days’ administra- 
tion of streptomycin. We have encountered no resistant organisms from 
our three weeks’ course 

Reviewing the literature we have been able to find 587 cases of pul- 
monary resections prior to the use of streptomycin (Table 2). In those 
cases where the results were reported wc find a 17 per cent operative 
mortality and a 2G per cent over-all mortality. Empyemas developed in 
20 per cent and fistulas occurred in 11 per cent of the resections. Spreads 
and/or exacerbations occurred in 26 per cent of all cases reported. The 
sputum conversion rate was 50 per cent. 

There have been reported in the American literature (Table 3) 475 
resections in which streptomycin was used as a protective agent. 15 • 41 ~ s * 
Among these patients, conversion of sputum was obtained in 78 per cent. 
Of the surviving patients the percentage was 86 per cent. The operations 
resulted in a total mortality rate of 0 per cent. Empyema developed in 
4 per cent, fistula in three per cent ami postoperative spread or exacerba- 
tion in 6 per cent. 

We realize that factors other than streptomycin have contributed to 
the reduction in mortality and morbidity in our series. One of the most 
important of these has been the use of the Overholt position. One of us 
(J.A.M .), 44 operating at another hospital where the Overholt table was 
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not available, encountered a rate of spread of 14 per cent The same sur- 
geon operating at Oteen using the prone position encountered a spread 
following only 1.6 per cent of operations. 

SUMMARY 

A consecutive series of sixty-three patients have undergone pulmonary 
resection for tuberculosis. In this series streptomycin was used as a pro- 
tective agent for one week preoperatively and two weeks postoperatively 
By virtue of its protective action the mortality rate has been reduced 
from 26 per cent, as reported in the literature, to 5 per cent reported in 
this series. The incidence of empyema has been reduced from 20 per cent 
to 6 per cent and that of spread or exacerbation from 26 per cent to 1.6 
per cent. The rate of conversion of sputum has been increased from 50 per 
cent to 90 per cent. 

CONCLUSIONS 

The low mortality and morbidity rates following pulmonary resection 
for tuberculosis in which streptomycin is used as a protective agent are 
changing the concepts of surgey in tuberculosis If the late results bear 
out the findings established by these early figures, the therapy of tuber- 
culosis will be revolutionized. 
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AN EVALUATION OF STREPTOMYCIN AS A PROTECTIVE 
AGENT AGAINST SPREADS, REACTIVATIONS AND WOUND 
INFECTIONS FOLLOWING THORACOPLASTY FOR PULMO- 
NARY TUBERCULOSIS 

James D. Murphy, M.D., Harry E. Walkup, M.D. and 
John M. Cheek, M.D. 

The purpose of this report is to present the experience gained on the 
surgical service of the Veterans Administration Hospital, O teen, North 
Carolina, as to the value of streptomycin as a protective agent against 
spreads or reactivations of disease, and against wound infections follow- 
ing thoracoplasty for pulmonary tuberculosis. 

In the prestreptomycin era we performed 857 stages of thoracoplasty 
in 310 patients. This established one control group. In addition, another 
control group was established with our streptomycin study unit by the 
selection of ulternatc cases as controls. In the selection of cases as con- 
trols or as subjects for the use of streptomycin no partiality was shown 
as to the character of the disease, age of the patient, operative risk or 
other factors. Such random selection of cases gave a scientific cross sec- 
tion of the operative population. All cases receiving thoracoplasty were 
included in one or the other of the groups. The streptomycin-protected 
group consisted of forty-nine patients who were given 143 stages of 
thoracoplasty. Fifty patients had 128 stages without the use of this anti- 
biotic agent. 

DOSAGE OF STREPTOMYCIN 

During the streptomycin study period the dosage of the drug was re- 
duced to obviate the untoward reactions that occurred with the original 
dose. The earlier dosages were 2 0 gm. and 1.8 gm. per day. With the 2.0 
gm. dose, 0.4 gm. was given ever}- four hours for five doses, one dose 
being omitted during the night. The 1.8 gm. dose was given every four 
hours in 0.3 gm. doses, the night dose being included. After several of the 
patients developed vestibular damage on these large doses the amount, 
was reduced to 1.0 gm. per day and was administered in two 0.5 gm. doses. 
Thirty patients received the large doses of 2.0 gm. and 1.8 gm. per day, 
and nineteen patients received the 1.0 gm. per day dose No clinical 
variations were noted with this reduction of doage except for the rc- 
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duction of vestibular complications In all instances the drug therapy w as 
instituted one week prior to surgery' and was discontinued two weeks 
after the last stage of thoracoplasty. 

LABORATORY STUDIES 

All cases receiving streptomycin were followed carefully by laboratory 
and roentgenologic studies. In the earlier members of the senes blood 
counts, urinalyses and blood urea nitrogen determinations were made at 
frequent intervals to evaluate the effects which streptomycin might have 
upon the urinary and hemopoietic systems. As the study progressed the 
drug was found to exert no ill effects on these systems and the number 
of laboratory examinations were reduced Roentgenographic examina- 
tions were made at weekly intervals during the course of the operative 
procedures and for one month after the last operative stage Roentgeno- 
grams were then taken every month for the next six months Caloric 
tests to evaluate vestibular function were performed prior to the institu- 
tion of streptomycin therapy in each case and were repeated at the com- 
pletion of the streptomycin therapy In vitro streptomycin sensitivity 
tests were performed, using cultures of the organisms recovered from the 
uidividual cases, and it is of interest that m no case was the organism 
found to be significantly resistant to streptomycin prior to the adminis- 
tration of that drug Audiograms were taken nnor to, and following, 
streptomycin therapy 
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sent our results as they were tabulated from the master sheets of our 
study unit file and will attempt to evaluate the efficacy of the drug from 
these statistics. 


RESULTS 

Prestreptomycin Group. — In the 857 stages of thoracoplasty per- 
formed on 316 patients in the years prior to the advent of streptomycin 
there were twenty-eight spreads or reactivations. This is an incidence of 
3.1 per cent spreads or reactivations per operation. As should be ex- 
pected, the vast majority of the spreads, twenty out of the total of 
twenty-eight, occurred following the first stage of thoracoplasty; the 
remaining eight occurred after the second and third stages. Wound in- 
fections were found following twenty-four operations, or an incidence of 
2.8 per cent 

A critical analysis of the follow-up data on this group of patients re- 


TABLE 1 

Prestreptomycin Control Group 


Patients 

Thoraco- 

plasty 

Stages 

Reactivations 
and Spreads 

Wound 

Infections 

Sputum Con- j 
version and 
Cavity Closure 

Deaths 


No 

! % 

No. 

% 

No 

% ■ 

No 

% 

81G i 

857 

28 

31 

24 

2.7 

205 

65.0 | 

6 

.75 


veals that the sputum conversion rate is about 65 per cent. The mortality 
rate is about 0.75 per cent. The sputum conversion rate cited above is 
about the same as that obtained in other surgical clinics performing 
thoracoplasties upon patients with far advanced bilateral lesions. How- 
ever, the mortality rate has compared favorably with that obtained in 
other clinics. 

Streptomycin Group. — In 1047 the clinical study of streptomycin was 
instituted at Oteen, North Carolina, as well as in many other Veterans 
Administration hospitals. In our thoracoplasty scries forty-nine patients 
underwent 143 stages of thoracoplasty with streptomycin as an adjunct 
in their therapy. Only one spread or reactivation occurred — an incidence 
of 0.7 per cent. There were two wound infections, or an incidence of 1.4 
per cent. Thirty-two of these patients (65.3 per cent) converted their 
sputum and gained closure of their cavities. There were two deaths. 

The control group consisted of fifty patients who underwent 128 stages 
of thoracoplasty without streptomycin as a prophylactic agent. In this 
group there were two spreads or reactivations (1.4 per cent). Wound in- 
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factions occurred in eight patients and sputum conversions were ob- 
tamed in twenty-six patients. There were no deaths in this group 

Evaluation of Results. — In comparing the pres trep tomy cm and the 
streptomycin-treated patients it would appear that the percentage of 
spreads liad been reduced from 8 1 per cent to 0.7 per cent by virtue of 
streptomycin protection. However, we believe that a number of other 
factors play important roles in this decrease In the first place, many im- 
provements in preoperative and postoperative care have been developed 
since 1943 In addition, in the prestreptomycm group the anesthesia was 
conducted by many different anesthetists employing many different 
technics In the streptomycin series, on the other hand, two anesthetists 

TABLE 2 


Streptomycin Study Group 



j Patients 

Thoraco- 
plasty | 
Stages ' 

Reactiva- 
tions and ! 
Spreads 

Bound 

Infections 

Sputum 1 
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Closure 1 
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2 13 

8 1 

C 2 | 


3* 0 } 0 I 

1 1 

Group 



1 



*(> | 


* One patient died from a brain a bat-ess four weeks following his last stage of thora- 
coplasty The other died of cardiac failure five weeks subsequent to his last lliorocophstic 
stage Both patients refused to continue streptomycin therapy three weeks after the onset 
of therapy 

of considerable skill conducted the anesthesia, using cyclopropane and 
intubation in each case. In the study unit group there is no essential 
difference in the incidence of spreads or reactivations between the treated 
cases and the control cases. 

Comparison of the incidence of wound infections shows definite ad- 
vantage in the streptomycin-treated cases Whereas only 1 4 per cent 
of the treated cases had wound infections, there was an incidence of 6.2 
per cent wound infections in the control cases However, if we again turn 
to the prestreptomycin series, the incidence of such wound infections 
is about 2 8 per cent. Therefore, it appears that the incidence of these 
infections is probably about the same 

In comparing the sputum conversions and cavity closure percentage 
between the control group and the streptomycin group it is found that a 
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larger percentage converted their sputum and closed their cavities in the 
streptomycin group. These figures represent early results and do not 
represent a true final evaluation of the series because many of the con- 
trol group will convert their sputum in the months following the opera- 
tive procedure and many of the streptomycin gToup will reconvert tficir 
sputum to positive after the effects of streptomycin arc withdrawn. 

We have yet to determine whether resistance in vitro actually means 
an equivalent resistance in vivo. If this true, then further treatment is 
useless when such resistance to streptomycin is present. In our scries no 
streptomycin resistance occurred prior to the forty-fifth day of therapy 
with that drug. However, after the forty-fifth day resistance occurred 
with increasing frequency in direct proportion to the time that therapy 
was prolonged. 

In conclusion, therefore, the protective action of streptomycin against 
spreads or reactivations and wound infections following thoracoplasty 
for pulmonary tuberculosis has not been definitely established in our 
scries. Since the thoracoplastic procedures are performed for chronic 
cavitary and predominantly productive tuberculous lesions in patients 
who have demonstrated their resistance against the tubercle bacillus, 
and since our results show that the results of thoracoplasty are the same 
in both the streptomycin and control groups of the study unit, it would 
appear more logical to withhold streptomycin so that its effectiveness 
would be maximum if spreads or reactivations occurred. If the in vivo 
studies confirm the theory that streptomycin-sensitive strains of tubercle 
bacilh are replaced by streptomycin-resistant strains after the forty-fifth 
to sixtieth day of therapy, the use of this agent would be contraindicated 
in thoracoplasty cases. 

SUMMARY 

1 . An evaluation of streptomycin as a protective agent against spreads, 
reactivations and wound infections occurring during thoracoplasty is 
made. 

2. Statistics are given for both streptomycin study unit and control 
groups Results are included fora prcstrcptomycin study group for com- 
parison. 

3. The value of streptomycin as a protective agent against the usual 
complications of thoracoplasty has not been impressive. It is our opinion 
that streptomycin should not be used for the routine thoracoplasty case 
but should be reserved for the treatment of complications as they arise. 




THE USE OF STREPTOMYCIN IN THORACOPLASTY FOR 
PULMONARY TUBERCULOSIS 

Dwight E. IIarken, M.D., John J. Cincotti, M.D. and 
Arnold M. Salzberg, Capt., M.C., A.U.S. 

The bronchogenic spread of tuberculosis and tuberculous wound in- 
fection are serious complications during and after thoracoplasty. 

Not all rocntgenographic densities appearing after thoracoplasty 
represent the bronchogenic spread of tuberculous disease. Such shadows 
may be those of nontuberculous pneumonia, atelectasis, pulmonary 
edema, the reactivation of tuberculosis, autotubereulinization, or hema- 
togenous tuberculosis. 1 ■ 1 In general, however, the shadows in the lower 
or contralateral lung fields seen in roentgenograms a few hours after a 
stage of thoracoplasty represent atelectasis that becomes bronchogenic 
spread of tuberculosis. The point at which postoperative atelectasis or 
consolidation becomes “spill” or “spread” of tuberculous disease cannot 
be sharply defined. The point at which this postoperative shadow repre- 
sents nontuberculous pathologic processes, such as simple atelectasis or 
pneumonitis, can often be defined more sharply. Unfortunately, in the 
past, the lack of specific treatment provided time for the tragedies of 
mistaken diagnosis. In this clinic, all new postoperative radiographic 
densities of the pulmonary parenchyma are regarded as potential foci 
of exudative tuberculosis, and are treated with streptomycin, in con- 
junction with other established procedures. We have attempted to alter 
the course of this pulmonary’ density rather than classify’ it. The roent- 
genographic clearing of these pathologic processes may not always be 
due to streptomycin. 

SELECTION OF CASES 

Under Veterans Administration protocol regulations, we employed 
streptomycin in alternate candidates for thoracoplasty. In other respects, 
identical clinical factors obtained for both series. The presence of endo- 
bronchial disease or previous streptomycin administration for medical 
treatment did not alter the classification of patients. Streptomycin cal- 
cium chloride in daily’ doses of 2 gm. was begun one week before the 
scheduled first stage of operation. This was divided into five injections of 

From the Surgical Service, Veterans Administration Hospital, Rutland Heights, Massa- 
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0 4 gm each every four hours The 4 a m. medication was omitted This 
schedule was continued for two weeks after the last stage of thoraco- 
plasty, and averaged sixty days of treatment 

From January 1947 to December 1947, eighteen thoracoplasty candi- 
dates met protocol requirements for inclusion in this study Nine alter- 
nate patients were selected for streptomycin administration, while nine 
served as controls. 

DETAILS OF OPERATIVE REGIMEN 

In order to correlate our results with those from other Veterans Ad- 
ministration hospitals, the surgical conditions under which these patients 
were operated are reviewed. 

I’reoperatively, blood, vitamin, and protein supplements were given 
as indicated Seventy-two hours before operation, aerosol and intra- 
muscular penicillin were started 

Premedication included a barbiturate, morphine sulfate and scopola- 
mine Local ami general anesthesia were used with equal frequency in 
both the control and streptomycin patients No difference in postopera- 
tive complications attributed to the type of anesthesia was apparent 
At operation, slight Trendelenburg incline was maintained Under gen- 
eral anesthesia, endotracheal tube suction was utilized every ten minutes 
If there were copious excretions, bronchoscopic aspiration was performed 
at the end of the operation The patient was asked to cough and breathe 
deeply at frequent intervals when local anesthesia was used 

To reduce the postoperative discomfort, the first six intercostal nerves 
were resected Below this level, infiltration of the nerve sheaths with 
nupcrcame in oil provided some relief of postoperative pain. 

The use of blood, nasal oxygen, infusions, pharyngotracheul aspira- 
tions, support to the operative site, mobilization from back to operative 
side, insistence on coughing, and portable chest reoentgenogram is all 
part of the standard postoperative regimen 

CASE STUDY 

Streptomycin Cases. — The nine patients receiving streptomycin had 
a total of twenty-nine stages, with an average of 2 5 nbs removed f>er 
stage Conversion of sputum and cavity closure occurred in eight 
patients Two operative complications occurred There were no deaths 

The first complication was in a 25 year old Negro who developed an extra- 
pleural infection immediately after a third stage thoracoplasty Incision and 



Fig 433 (E. Q , No 19,077) — A chest roentgenogram taken before the second stage of 
thoracoplasty which show s a nght apical cavity and the first stage of thoracoplasty. 

Fig 430 — A chest roentgenogram after the second stage of thoracoplasty which shows 
atelectasis of the right lower lobe and a collection of extrapleural fluid This patient was 
aspirated broncho<copicaIlj and given streptomycin therapy 

Fig 437 — A chest roentgenogram before the third stage of thoracoplasty. There is a 
residuum of fresh exudative disease in the right lower lung field 

Fig. 438 — The present status of the patient This shows the increase in right lower lohe 
disease four and one-half months after the third stage of thoracoplasty and four months 
following discontinuation of streptomycin Drug fastness probably occurred during the 
thoracoplastj regime because of a four months course of streptomycin prior to the surgical 
program. 
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Fig. 439 Fig 440 



Fig. 441 Fig 442 

Fig 439 (J V S,No 19,933). — The preoperative chest roentgenogram which shows 
right apical exen vation 

Fig 440 —A portable chest roentgenogram righteen hours after the first stage of thora- 
coplasty which reveals ipsilateral lower lobe and contralateral midlung density 

Fig 4 41 — A chest roentgenogram taken before the second stage of thoracoplasty w bich 
shows considerable roentgenographic clearing of the densities after fifteen days of strepto- 
mycin therapy 

Fig 442 —A chest roentgenogram of the patient three and one-half months after the 
completion of his thoracoplasty No residual roentgenographic disen se is evident in the area 
of previous postoperative pulmonary densities 

granulations obliterated the sinus, and within forty-five days it was completely 
healed One week later, streptomycin was discontinued 



Fig 443 (II. F. A , No 19, CSS) — The preoperative chest roentgenogram which shows 
right apical cavitation and atelectasis 

Fig 444 —The chest roentgenogram eighteen hours after a first stage thoracoplasty 
w Inch shows fresh bilateral infiltrations 

Fig. 445 — A chest roentgenogram taken before the second stage of thoracoplasty which 
shows considerable clearing of the infiltrations after three weeks of streptomycin therapy. 

Fig 4 16 — A chest roentgenogram two months after the completion of the thoracoplasty 
which shows increased linear markings in the area of previous infiltrations. 

The second complication in this group occurred in a 30 year old white male, 
lie had received 1 8 gm.of intramuscular streptomycin every day for four months 




Fig 149 Fig 450 

Fig 117 (J J C.No 19,0-29) — A chest roentgenogram taken before a iLird stage thora- 
coplasty which shows thoracoplastic collapse on the right side 

Fig 118 — A chest roentgenogram taken after the third stage thoracoplasty which show s 
lohular consolidation in the left upper lobe 

Fig 119 — A chest roentgenogram taken nine daj s after the third stage of thoracoplasty 
which show s considerable clearing of the lobular consolidation in the left upper lobe No 
streptomycin was given 

Fig 450 — A chest roentgenogram of the pit lent nine months after the last stage of 
thoracoplasty This shows only increased linear markings in the area of prev ions consolida- 
tion This is stationary. 
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to combat contralateral exudative disease in preparation for thoracoplasty. 
At the second stage of operation (Fig. 435), this man developed atelectasis of 
the right lower lobe (Fig. 436). After bronchoscopy, the atelectasis cleared in- 
completely, and it was apparent during the next two weeks that there was a 
residuum of fresh exudative disease in the right lower lung field (Fig. 437). In 
spite of this, the third stage of thoracoplasty was performed essentially on 
schedule Streptomycin was continued for two weeks after the third stage of 
operation and the spread remained unchanged. Following the omission of the 
drug, increasing disease was noted on serial roentgenograms (Fig 438). 

Control Cases. — Nine patients underwent thirty-one stages of thoraco- 
plasty without preliminary streptomycin. There were no deaths and three 
operative complications. Two of these were treated with streptomycin. 
Cavity closure and sputum conversion occurred in eight patients. 

The first complication followed the initial stage of thoracoplasty for right 
apical cavitation m a 51 year old white male (Fig. 439) His postoperative 
roentgenogram revealed ipsilatcral lower lobe and contralateral midlung density 
(Fig, 440). There was moderate dyspnea, which was relieved by bronchoscopic 
aspiration. Because of his age, this patient was given only 1 gm. of streptomycin 
every day, beginning with the first postoperati\ c day. Roentgenographic clearing 
began in three days, and the second stage of thoracoplasty was performed in 
two and one-lialf weeks (Fig. 441). No residual rocntgenographic disease is 
e\ ident in the area of the postoperative atelectasis four months after completion 
of surgery (Fig. 442). 

The second complication occurred in a twenty-five year-old white male 
(Fig. 443), who developed bilateral infiltrative opacities following the first stage 
of thoracoplasty (Fig. 444). Bronchoscopy was effective. Streptomycin was 
administered in the usual 2 gm dose. Considerable clearing of these infiltrative 
areas occurred within two weeks, and the second stage of thoracoplasty was 
delayed but one week beyond the usual interval of two weeks (Fig 445). Post- 
operative follow-up reveals increased linear markings in the area of previous 
infiltration (Fig. 446). This is now stationary 

Another patient in this group developed moderate contralateral lobular 
consolidation after his third stage of thoracoplasty (Figs. 447 and 448). After 
bronchoscopy, this area cleared considerably, and within nine days, only in- 
creased parenchymal markings remained (Fig 449). No streptomycin was given. 
Nine months later these markings persist (Fig. 450). 

COMMENT 

Over 23,000 stages of thoracoplasty were performed on nearly 10,000 
patients between 1937 and 1941.* There was a 22 per cent increase in the 
incidence of this operation during this period.* Seven to 12 per cent of 
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sanatorium admissions 4 ■ 5 and 4 per cent of all tuberculous patients* 
undergo thoracoplasty. In various thoracoplasty series there is a % to 
13 per cent patient mortality, 4-11 and from 18 to 33 per cent of early 
postoperative deaths are due to tuberculous spread or tuberculous 
pneumonia * ■ * ■ 12 • 1S Three to 18 per cent of thoracoplasty patients 
develop tuberculous spread,* • * • u . u is an( j this carries its own hazard 
as well as the hazard of interrupting the original collapse program 

In our hospital, thoracoplasty was performed on nine patients receiv- 
ing streptomycin and nine patients without preliminary streptomycin 
One patient in the streptomycin group developed a tuberculous and 
staphylococcal extrapleural infection following a third-stage thoraco- 
plasty. The operative sinus which followed incision and drainage of this 
mixed extrapleural infection healed within forty-five days. This is con- 
sistent with the experience of others m the management of tuberculous 
sinuses when streptomycin is used * 4 • 15 Healing time could have been 
shortened by secondary closure. This point of secondary closure assumes 
greater importance if further stages of thoracoplasty become necessary. 
A second patient in the streptomycin group developed a postoperative 
tuberculous spread which remained stationary under drug therapy but 
progressed after the drug was discontinued This patient may be pre- 
sumed to have been rendered streptomycin fast by the administration 
of the drug for a period of four months before the surgical program was 
undertaken. 

Three of the nine patients in the control group developed postopera- 
tive roentgenographic shadows of the pulmonary parenchyma Two of 
the three received streptomycin for a potential exudative tuberculous 
lesion which would otherwise have prevented completion of their collapse 
program Their pulmonary densities underwent progressive radiographic 
clearing The areas of fresh postoperative infiltration did not develop 
into fibrocavernous pulmonary tuberculosis In one patient these areas 
continued on to complete resolution In a second patient, there remain 
increased lung markings which appear inactive. The third patient in 
this group did not receive streptomycin for his postoperative pulmonary 
density. He was watched as a control as his thoracoplasty had been 
completed. The roentgenologic pulmonary shadow of this patient re- 
solved considerably innine days. At present, increased lung markings re- 
main in this area. This case demonstrates the difficulties encountered in 
evaluating a drug in the treatment of a disease complication so protean 
as tuberculous spread 

CONCLUSIONS 

1. Streptomycin has exerted a favorable influence on the behavior of 
a postoperative tuberculous wound infection. 
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2. The favorable effect of streptomycin in exudative pulmonary tuber- 
culosis- • ** prompts us to institute streptomycin treatment immediately 
upon the roentgenological detection of atelectasis or consolidation follow- 
ing a stage of thoracoplasty. Vita! time is not sacrificed to differentiate 
tuberculous from non tuberculous processes. 

3. This experience is inadequate for conclusions as to the advisability 
of using streptomycin prophylactically during the thoracoplasty reg- 
imen. The impression has been gained, however, that if frequent roent- 
genograms are taken immediately after surgery, detection of potential 
spread can be early visualized and the administration of streptomycin 
can be instituted in time to abort the tuberculous infection. 

4. Streptomycin permits continuation of the collapse program even 
in the presence of post-thoracoplasty pulmonary densities. 

5. Streptomycin has been presented as a useful drug. Its use is con- 
stantly attended by the possibility of bacterial resistance. Therefore, 
the promiscuous use of the drug is to be avoided. 
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THE USE OF STREPTOMYCIN AND THORACOPLASTY IN THE 
POOR RISK PATIENT 


Dwight E. Harken, M.D., John J. Cincotti, M.D., William L. 

Jenney, M.D. and Thomas L. Lomasney, M.D. 

INTRODUCTION 

Since tlic early development of surgical technics in the treatment of 
pulmonary tuberculosis, surgeons have had to accept or reject poor risk 
patients whose only reasonable opportunity for survival has rested with 
thoracoplastic collapse. The line of definition between the “reasonable 
risk” and the “desperate risk” has fluctuated from place to place and 
time to time depending upon where emphasis is placed among the in- 
dividual factors Prime emphasis should center on the advantages and 
the disadvantages to such a patient as the result of the surgical procedure. 
Nevertheless the reputation of the surgeon and the public relations of 
the hospital often become component parts of the final resolution. 

By general agreement, patients who have coinciding complications in 
addition to the standard pattern of thoracoplasty disease are called poor 
risks. These complications in different zones of the chest may require the 
gamut of supportive therapeutic procedures prior to and during the time 
of thoracoplasty. It has been apparent that surgical versatility, penicillin 
and chemotherapy were not enough to weight the balance in favor 
of these patients. A drug having an action specifically on the tubercle 
bacillus was needed to supplement our armamentarium. That streptomy- 
cin might be that drug appeared probable. With this in mind the follow- 
ing patients, who presented many specific contraindications, were 
selected for thoracoplastic collapse. 

Of eight patients in our poor risk category, four had bronchopleural 
fistulas, two of these with mixed empyema; two had tension cavities, 
one had empyema and destruction of his right lung with a partial thora- 
coplasty on the contralateral side. The remaining one presented a large 
cavity with other disease in his right lung and excavation on his left 
side. lie was running a toxic course when pneumothorax was instituted 
Surgery was considered necessary before his pneumothorax became 
stabilized. 

Most of these patients demanded immediate surgery. 


From the Surgical Service, Veterans Administration Hospital, Rutland Heights, Massa- 
chusetts 

Published with permission of the Chief Medical Director, Department of Medicine and 
Surgery, Veterans Administration, who assumes no responsibilitj for opinions expressed 
or conclusions draw n by the authors 
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ILLUSTRATIVE CASES 

Three representative examples have liccn selected for presentation, 
five others ha\e been summarized 

Case I (P C , No 1G870) — A 22 year old white male was admitted July 3, 
1947 He had had a left artificial pneumothorax induced October 1945 for 
cavitary disease This procedure was ineffective and was abandoned three 
months later At that time infiltrations had appeared in his right apex On 
February 27, 1947, he suffered a spontaneous collapse of his left lung which 
resulted in a bronchopleural fistula with tulierculous empjema In January 1947 



Fig 451 Fig 452 

Fig 451 (Case I) — The left lung is 50 per cent collapsed The intercostal tube is shown 
at the base of the left empj ema cav ity Mid zonal fibronodular d isease is seen on the right 
Fig 452 (Case I) —A nine rib left thoracoplasl) has been completed and the intercostal 
tube removed The right lung has remained stable 

there developed a pleurocutaneous fistula on the left at the level of the eighth 
interspace in the posterior axillary line 

On admission to the hospital, the patient was toxic and extremely debilitated. 
The pleurocutaneous sinus was positive on smear for tubercle bacilli Bronchos- 
copy revealed active bilateral endobronchial disease Chest x-rays revealed 
midzonal fibronodular disease on the right (Fig 451), and a partially collapsed 
left lung (50 per cent) Under this collapse a giant cavitary lesion could be seen 
in the apex extending to the low er third of the lung The patient w as started on a 
120 day course of streptomycin by the intramuscular route The dose was 2 gm. 
daily. His sinus tract was excised and an intercostal tube mserted into the 
empyema space Contmuous suction was employed 
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On August 12, 1947, a nine rib left thoracoplasty in sit stages was started. 
The intercostal tube nas removed immediately after the last stage, and the 
sinus tract closed spontaneously (Fig. 452). An extrapleural pocket, which 
followed the fourth stage of thoracoplasty, was infected with staphylococcus 
albus (coagulase-positive) . This healed rapidly with drainage, moist heat and 
penicillin. 

At present, the patient’s clinical condition is much improved His sputum is 
negative and chest x-rays reveal satisfactory thoracoplasty collapse. His right 
lung is stable. 


Summary 

Problem: 1 Marked debilitation 

2 Bilateral parenchymal disease 

3. Large cavity, left apex 

4. Bronchopleural fistula and empyema, left 

3. Pleurocutaneous sinus, left 

6 Bilateral endobronchial disease 

Treatment’ 1. Streptomycin 

2 Excision of sinus tract 

3 Suction drainage for empyema 

4. Extensive multistage thoracoplasty 

Comment. — A contemplated Schcde thoracoplasty was avoided. The 
endobronchial disease showed marked clearing; only scars remain in its 
place The intercostal tube sinus healed spontaneously. 

Case II (M. H„ No. 1G894) 

Summary 

Problem : 1 Debilitation and septic course 

2 Bronchopleural fistula of right lung 

3 Pleurocutaneous sinus of right chest 

4. Empyema, right base 

5. Infiltration in left midlung field 

Treatment: 1. Streptomycin, 1 gm. daily 

2. Open right anterior stage thoracoplasty 

3 Thoracotomy for empyema drainage 

4. Eight rib right thoracoplasty in three posterior stages 

Comment. — Contemplated Schede thoracoplasty was avoided. Sinuses 
closed spontaneously. Sputum converted. General condition good 


Case III (A O , No. 1G823) 
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Summary 

Problem’ 1 Debilitation 

2 Copious sputum 

3 Cavitation at right apex 

4 Bronchopleural fistula of left lung 

5 Empyema, left base 

Treatment • 1 Streptomycin, 2 gm daily for 120 days 

2 Intercostal tube with constant suction for empyema drainage 

3 Left anterior stage thoracoplasty 

Comment — Tins patient hail had psychiatric disturbances prior to 
admission After his anterior stage thoracoplasty, he became unmanage- 
able and surgical procedures were abandoned All wounds healed He still 
has cavitation at his right apex and a cold hydropneumothorax at his 
left fuse. He has gained 18 pounds ami has only 2 ounces of sputum daily 

Case IV (A P , No 13220) 

Summary 

Problem 1 Bronchopleural fistula and empyema, left chest 

2 Unstable disease in right lung, unsuccessfully treated with 
pneumothorax 

3 Toxic and debilitated 

Treatment 1 Streptomycin, 2 gm daily for 120 days 

2 Intercostal tubes with constant suction for empyema drainage 

3 Left posterolateral thoracoplasty consisting of eight ribs in 
five stages 

Comment. — Attempts to expand the left lung by suction tailed The 
bronchopleural fistula closed prior to thoracoplasty’ A contemplated 
Sclicde thoracoplasty was avoided The tube sinuses arc .still patent but 
show evidence of closing The sputum is negative and x-rays are stable 

Case V (A K , No 1CC83) — An extremely debilitated 34 year old white male 
was admitted Match 27, 1947, with a partial three rib thoracoplasty on tlie left, 
extensive cavitary disease throughout the upper two-thirds of tho right lung 
and fluid at the right base An eight nh right thoracoplasty in fi\e stages was 
performed with streptomy cin as an adjunct (1 8 gm daily from April 18 to 
July 30, 1947) There was no appreciable change in Ins vital capacity. His 
sputum was converted, x-rays remained stable and his clinical condition im- 
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antibiotic therapy. He did not recover from this episode and went on to develop 
a nonspecific left lower lobe pneumonia which failed to respond to treatment 
He expired two days later in a peripheral vascular collapse. At autopsy, the 
left lower lobe was found to be consolidated and the remaining portion of the 
right lung collapsed and .shrunken under the thoracoplasty. The left lingular 
segment comprised his total ventilatory tissue at the time of death Meningococci 
were cultured from the consolidated lung. 

Summary 

Problem* 1 Total destruction of right lung 

2 Empyema, right base 

3. Partial thoracoplasty on left 

4. Low pulmonary functional reserve 

Treatment: 1 Streptomycin 

2. Oxygen and supportive therapy 

3. Extensive right thoracoplasty 

Comment . — Conversion of sputum and reduction in its amount were 
effected. Although this patient remained a respiratory cripple, an exten- 
sive multistage collapse was completed with no significant change in his 
vital capacity. 

Care VI (S. R , No 1G848) — This 24 year old, acute!) ill Negro was admitted 
June 23, 1047, one neek after the onset of blood-streaked sputum. He had 
known of his disease for one year previously but had chosen to remain at home 
During that time, he became progressively debilitated. Admission chest films 
revealed an 11 by 7 5 cm apical cavity on the left, a considerable pleural haze 
over the entire left lung and a patchy infiltration of the right apex (Fig. 453). 
His pulse was 110, his temperature was 101°F , and his sputum was highly posi- 
tive. Bronchoscopy revealed laryngotracheal tuberculosis as well as extensive 
nonstenosing disease of the left main stem bronchus. 

Seven days prior to surgery, the patient was started on a course of intra- 
muscular streptomycin consisting of 2 gm. daily On July 10, 1947, be underwent 
a left anterior stage thoracoplasty preparatory to a MonaUU cavernostomy. On 
the second postoperative day he became dyspneic; roentgenogram revealed left 
lower lobe atelectasis. This was relieved by bronchoscopic aspiration. On July 
22, 1947, a left Monaldi cavernostomy was performed and suction was started 
The patient had a three stage, seven rib jxistcrolateral thoracoplasty completed 
September 15, 1947 (Fig 434). 

On November 17, 1947, while the Monaldi sinus was being calibrated with 
Hpiodol, the patient suffered an air embolus Neurological sequelae cleared 
within several days but streptomycin was continued beyond the usual 120 days. 
The drug was given a total of 150 days during which time the Monaldi catheter 
was removed. The sinus tract closed spontaneously in 10 days. This patient 
left the hospital against advice because of problems at home. At that time his 
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clinical condition was good, his sputum was negative and his x-rajs were stable 
(Fig. 455). 


Fig 453 



Fig 454 F 'g 455 

Fig 453 (Case VI) —Admission chest film reveals anil by 7 5 cm cautj in the left apex 
There is patchy infiltration in the right apex 

Fig 454 (Case VI) —A seven rib thoracoplastj has been completed The Monal.lt 


sinus tract. This tract was closed at the time of discharge 
Summary 

rroblem • 1 Extreme debilitation 

2 Left apical cavity and contralateral spread 

3 Laryngotracheal and extensive endobronchial disease 
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Treatment: 1 , Streptomycin 

2. Monaldi cavernostomy n ith suction 
3 Seven rib thoracoplasty 

Comment . — This patient was rendered sputum-negative. Parenchymal 
disease was stabilized. Since he left the hospital because of an emergency, 
determination of his endobronchial disease by bronchoscopy was not 
possible. 

Case VII (L. T , No. 13393) 


Summary 

Problem: 1. Unsuccessful pneumothorax on the right side followed by 
empyema 

2. Tension cavity in right apex 

3. Fresh cavitary disease in left apex 

Treatment: 1. Left pneumothorax 

2. Right anterior stage thoracoplasty 

3. Right Monaldi cavernostomy with constant suction drainage 

4. Intensive aspirations of empyema Cavity 

5. Intrapleural streptomycin and penicillin 

6. Seven rib posterolateral thoracoplasty on right in three stages 

7. Streptomycin, 2 gm. daily for sixty days, following thoraco- 
plasty 

Comment . — The first anterior stage thoracoplasty was considered 
necessary before the left pneumothorax was stabilized. The patient’s em- 
pyema has cleared and his Monaldi sinus has closed. 

Case VIII (F. D., No. 15946). 


Summary 

Problem; 1. Large cavity in the right apex 

2. Small cavities with spreading disease in the left apex 
3 Progressive debilitation 

Treatment: 1. Right phrenic crush and pneumoperitoneum 

2. Right intrapleural pneumothorax was unsuccessful 

3. Left intrapleural pneumothorax 

4. Right posterolateral thoracoplasty; seven ribs and partial 
scapulectomy in three stages 

5. Streptomycin, 2 gm. daily for sixty days 

Comment .- — Pneumoperitoneum was discontinued because it could not 
be tolerated by the patient. The right pneumothorax was unsuccessful 




Fig 453 fig 459 

Fig 450 (U F , No 7) — Giant tension tuberculous cavity in left lower lobe 
Fig 457 — Spontaneous left pneumothorax with collapse of giant cavity and contra- 
lateral pneumonic spread in right upper lobe 

Fig 458 — Persistent left tuberculous empyema partially reexpanded cavity in left 
lower lobe and contralateral spread stabilized by streptomycin. 

Fig 459 — Follow ing completion of thoracoplasty with collapse of lower lobe cavity and 


empyema space 


reexpanded, although by this time a tuberculous infiltration was present 
throughout the left lower lung. Follow ing the completion of ninety days 
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of streptomycin with a total of 113 pm. the patient had a negative sputum 
and was considered suitable for a thoracoplasty. A five stage, eleven rib, 
left thoracoplasty was performed beginning on October 23, 1947, with 
the streptomycin continued throughout the procedure to a total of 313 
gm. No complication occurred during or following the thoracoplasty and 
the patient has continued to gain weight and remained afebrile with a 
negative sputum until the present time, four and one half months post- 
opcratively. 

Another outstanding example of the benefit derived from streptomycin 



Fig 4f>0 Fig 401 

Fig 4C0(L D,No 1) — Extensive left pa rendu mal tuberculosis and mixed tuberculous 
fmpj ema before drainage 

Fig 461 (No 1) — After collapse by Schede thoracoplasty 

is that of L. D. (No. 1, Figs. 400, 4G1) with a mixed tuberculous empyema 
and a daily temperature of 103° F. Although some of these patients sur- 
vived a complete Schede thoracoplasty before antibiotics were available 
a high percentage never completed their proposed number of procedures. 
This 23 year old man with a two year history of tuberculosis was treated 
elsewhere by an ineffectual left pneumothorax which developed into a 
tuberculous empyema. A mixed empyema then occurred with multiple 
draining pleurocutaneous fistulas through needle tracts. A thoracotomy 
drainage was performed on June 24, 1947, followed by a 180 day course of 
streptomycin in preparation for further surgery. During this time the 
patient’s temperature gradually dropped from an average of 103° to 
about 100° F. Streptomycin was continued throughout and for seventeen 
days after the Schede thoracoplasty to a totals 379 gm. Since the com- 
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pletion of the procedures the patient has remained completely afebrile 
and has only a small draining sums at the site of his empyema two months 
postoperative]}'. 

Two other patients, E F. and II II , are considered to have been af- 
forded considerable protection by the streptomycin throughout their 
operations in view of the contralateral disease present in both patients. 
A preopera live course of 114 days of streptomycin in E. F. (No 8) 
assisted a pneumothorax in controlling the active disease in the contra- 
lateral Jung A three stage, seven rib thoracoplasty was completed with- 
out any complications and the contralateral pneumothorax maintained 
throughout 

The other poor risk patient, If II. (No. 13), appeared toxic with an 
unstable contralateral disease preoperativcly but w ithstood a three stage, 
seven rib thoracoplasty assisted by 88 gm. of streptomycin given 1 gm a 
day for twelve days preoperativcly and thirty-seven days postoperatively 
as well as between stages His sputum lias remained negative for the 
twelve months that have elapsed since second stage thoracoplasty. 

One patient, A. II (No. 8), with bilateral disease did not rt spond favor- 
ably to streptomycin despite a preoperativc course of 131 days and a 
total dose of 280 gm The streptomycin was discontinued ten days after 
the beginning of the thoracoplasty on account of progressive tinnitus and 
deafness, so this patient did not get the full benefit of the drug through- 
out his operative procedures. An eight rib thoracoplasty was completed 
in three stages but the patient continues to have ati intermittently posi- 
tive sputum six months postoperatively. 

A total of eleven patients have had the benefit of streptomycin pre- 
ceding and during their thoracoplasties, ten of which have had completely 
satisfactory results The two cases presented above in detail, Nos. 1 and 
7, are considered to represent phenomenal responses to streptomycin, 
w ithout which they would never have become acceptable for surgery 

The next two patients, Nos. 8 and 13, are considered to have remark- 
ably fine results, a large part of the credit for which should be attributed 
to streptomycin in view of their bilateral disease. The remaining six pa- 
tients who received streptomycin for their thoracoplasties probably 
could have achieved the same result without it. 

In contradistinction to the streptomycin-treated thoracoplasties is a 
series of ten controls without streptomycin before or during their opera- 
tions In this group of ten patients three required streptomycin post- 
operatively to assist in controlling their disease and converting their 
sputum. In one of these patients, G. B (No. 18), a contralateral pneumo- 
thorax was lost during the thoracoplasty and the streptomycin was 
started seven months postoperatively This was continued for four and 
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Fig 4G4 Fig 4CS 

Fig 462 (F. TV , No. 39).— Organized mixed tu1>erculous empyema collapsing left lung 
Fig 463 (No 29).— Complete reexpansion of lung thirteen days following decortication 
of mixed tuberculous empyema. 

Fig 461 (No. 29). — Liprodo? demonstrating residual left b.isifnrempj etna cavity. 

Fig 465 (No. 29).— Posterior-anterior chest x-ray at time of discharge; empyema and 
sinus completely healed Patient clinically well 

one half months, although the .sputum was converted within one month. 
Another patient, L. Y. (No. JO), developed a contralateral spread follow- 
ing a revision of a previously unsatisfactory thoracoplasty performed 
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who had not received streptomycin preceding or during their operations 
all cleared eventually on streptomycin but should not have occurred if 
the drug had been available prcoperatively. In ten control thoracoplasty 
patients there were three spreads, reactivations of disease or failures to 
convert the sputum, whereas only one failure of sputum conversion 
occurred in those patients who were prepared prcoperatively with strep- 
tomycin despite the poor risk patients included in this latter group. 

A sufficiently long preoperative course of streptomycin to stabilize the 
disease, reduce or convert the sputum, reduce the fever and clear any 
active disease in the contralateral lung seems indicated, even though it 
may require a period of four or five months of constant treatment. 

No toxic effects on the eighth cranial nerve were noted in any patients 
who received only 1 gm. of streptomycin a day, according to the revised 
protocol, in contrast with two such complications when the 2 gm. a day 
dosage was used. 

CONCLUSIONS 

1 . Preoperative preparation of tuberculous patients with streptomycin 
seems to offer distinct advantages. 

2. Acutely ill and otherwise unstable patients can be converted into 
suitable surgical candidates as exemplified by the six patients described 
in this report. 

3. A sufficiently long preoperative course should be provided to 
stabilize the disease, reduce or convert the sputum, reduce the fever anil 
clear any active disease in the contralateral lung. 

4. A reduction of the dose of streptomycin to 1 gm. a day seems to have 
greatly reduced its toxicity and eighth cranial nerve injuries. 





DECORTICATION OF THE UNEXPANDED TUBERCULOUS 
LUNG FOLLOWING INDUCED PNEUMOTHORAX 


Joseph Weinberg, M.Sc., M.D., F.A.C.S , Jack C. Horner, M.D. ani> 
J. Dwight Davis, M.Sc., M.D., F.A.C.P. 

The revival of interest in the procedure of pleural decortication marks 
one of the great advances in thoracic surgery. The extension of its use 
into the realm of tuberculous empyema has led to its use in the therapy 
of a not infrequent and difficult problem : that of unexpanded lung follow- 
ing pneumothorax therapy for intrapulmonary tuberculosis. Tin * end 
res ' ' ’ ' 

lyr . ' 

in_ , ' ' 

mediastinal structures a n d contracture of the thoracic cage . There is the 
further possibility of development of tuberculous empyema, a condition 
which has heretofore been characterized by high morbidity and mortal- 
ity, and has at best required mutilating surgical procedures to effect its 
obliteration. 

Somner and Mills in 1946 described the accidental performance of 
decortication of a tuberculous pleuritis which went on to satisfactory 
healing. At the meeting of the American Association for Thoracic Sur- 
ger - • - * , r * * 

oJ_ • . ; ■ I • ■■ V. 

what is, so lai as we kiiuw, the nrs i piuuueu opeiaiion oi uccorueuuon 
for the treatment of unexpanded tuberculous lung followed induced 
pneumothorax. 

PATHOLOGY 

The pathologic changes seen with tuberculous pleuritis following pneu- 
mothorax are of more than academic interest. The principal alterations 
seen arc. 

1. Contraction of the lung leaving a pleural space which is potentially 
an empyema cavity. 

2. Attempt at obliteration of the pleural space with shifting of the 
mediastinum. 

The dangers of the former are obvious and are generally recognized. The 

From tlie Departments of Thoracic Surgery and Thoracic Medicine, Birmingham 
Veterans Administration Hospital, Van Nuys, California. 

Published with permission of the Chief Medical Director, Department of Medicine and 
Surgery, Veterans Adnu nistrat ion, who assumes no responsibility for the opinions expressed 
or conclusions drawn by the authors 
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latter changes, while understandable and recognized, are too frequently 
considered to be inconsequental. The shifting of the mediastinal struc- 
tures to the affected side creates circulatory embarrassment of greater or 
lesser degree. 

3 Thickening of the parietal layer which tends to restrict the com- 
plcmental excursion of the thoracic cage, and thus create a handi- 
cap to respiration. 

The gross changes in the five cases included in this report have been 
variable In some a shaggy membrane was seen with a distinct plane of 
cleavage between the tuberculous membrane and the true pleural mem- 
brane In others the membrane was intimately adherent to the visceral 
pleura. One case presented both types of reaction On the average, the 
parietal pleural membrane was three times thicker than the visceral A 
constant finding has been the flattening of the lung against the media- 
stinum, leaving the hilar and most of the mediastinal portions of the 
lung uninvolved. The greatest thickening of the membranes of both 
parietal and visceral surfaces was at the apex In portions of the lung 
with underlying disease, the visceral membrane was firmly adherent to 
the lung, and in some cases it was impossible to find a plane of cleavage 
Occasionally, there was symphysis between the parietal and visceral 
membranes In two cases, folding of a portion of the lung was discovered 
One of these showed folding of the lingula onto the upper lobe with re- 
sulting atelectasis. 

It was usually impossible to determine the degree of the infectious 
process from the gross appearance of the visceral and parietal layers 
However, microscopic examination of sections in all cases revealed areas 
of caseation necrosis and typical epithelioid tubercles with Langhans 
type giant cells in both the visceral and parietal membranes 

INDICATIONS FOR SURGERY 

We have considered two indications for decortication of the unex- 
panded lung following induced pneumothorax (Table I) 

1 No change in the unexpanded lung is seen over a period of months. 
In all of our cases it was noted that fluid development had occurred and 
was persistent, that the presence of a membrane appearing both over the 
lung structure and the parietal pleura was noted comparatively early 
after fluid development In one case the thickening over the lung struc- 
ture was noted two months prior to the development of fluid After 
pneumothorax had been abandoned, the lung appeared to expand to a 
certain level, where it remained without changing its volume 

2. In one case, which we feel is representative of an extremely impor- 
tant indication for decortication, the lung continued to expand after 
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abandoning pneumothorax. With this expansion there was an increase of 
the shift of the mediastinal structures to the pneumothorax side We have 
seen instances in which, after a period of years, the heart is rotated and 
pulled upward, the diaphragm is raided and fixed, and the opposite lung 
has become emphysematous to fill the mediastinal space The patient's 
vital capacity by this time has decreased until even slight exertion pro- 
duces dyspnea, and in addition, the patient has all the signs and symp- 
toms of cor pulmonale. 

TECHNIC OP OPERATION 

Each patient received I gm. of streptomycin dady in divided doses 
intramuscularly, beginning two weeks prior to surgery, and continuing 
for thirty-three to sixty-one days postoperatively, with one exception 
(Case IV), This patient received streptomycin intramuscularly plus 0 i 
gm. thrice weekly in IrapleurnHy for eighty-six days prior to surgery 

Fifty thousand units of penicillin were given intramuscularly every 
three hours for two days prior to operation, and for two weeks postopera- 
tively; and at the time of surgery I gm of streptomycin and “200, 000 
units of penicillin dissolved in a small amount of «ahne solution were in- 
stilled into the pleural cavity 

Anesthesia consists of a mixture of nitrous oxide, oxygen and ether, 
given cndotracheally, supplemented with pen to that 'odium intraven- 
ously. The patient is placed with the operative side uppermost, and in- 
cision is preferably made m the fifth intercostal space It is not neces- 
sary to resect or divide a rib. The length of the incision is determined by 
the location of the area to be decorticated. It usually extends from the 
midscapular line posteriorly to the sternum anteriorly After the pleural 
space is entered, the incised parietal pleural membrane is separated for a 
distance of several centimeters on each side of the incision to permit 
placement of the rib spreader. Once the pleural cavity is entered, the 
lung is inflated at least every twenty minutes The separation of the 
parietal membrane is continued until the visceral reflection is reached 
A plane of cleavage is then developed on the pulmonary surf ate, and the 
visceral membrane is separated by gauze and finger dissection Occasion- 
ally it is necessary to divide fibrous synechia© by sharp dissection. The 
apex of the upper Jobe is not decorticated if there is great resistance to 
blunt dissection If depleuralization occurs, small areas are sewn over 
with interrupted No. 60 cotton sutures Larger areas are repaired by 
covering the denuded areas with “fibrin foam.” 

By the time the decortication is completed, the lung will have been 
inflated several times and may have expanded sufficiently to fill the pleu- 
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ral cavity. French mushroom type catheters, No. 26, are placed in the 
second or third interspace anteriorly and in the sixth or seventh inter- 
space posterolaterally. The thoracic wall incision is closed tightly in 
layers with interrupted No. 40 cotton sutures for the pleura and inter- 
costal muscles, and No. 20 cotton for the cxtracostal muscles. Contin- 
uous cotton suture is used for the skin. The catheters are immediately 
attached to suction pumps, and 10 cm. of water-negative pressure is 
maintained until there is no longer escape of air or pleural fluid, usually a 
matter of five to seven days. Blood is given during and following opera- 
tion as indicated. 


COMMENTS 

Experience with five cases shows that decortication of the unexpanded 
lung can be accomplished with safety insofar as the immediate postopera- 
tive course is concerned. Tims it is possible in the cases of unexpanded 
lung to avert the tragic consequences of tuberculous empyema. The re- 
sults seem to be the same whether decortication is performed within a 
month or two or after a period of a year or more. In this group the 
pathology has ranged from a moderately thickened, smooth membrane 
with a clear transudate of Iow r specific gravity to a fibrinofibrous mem- 
brane, grossly cascuted, with suppurative fluid of high specific gravity. 

The time of operation to avert shifting of the mediastinal structures 
is, on the other hand, an important consideration. The one patient (Case 
V) with displacement of the upper mediastinal structures toward the 
affected side shows no return of the structures to the normal position 
following decortication one month after operation, although the lung 
fills the pleural space. While this case may not be typical, it does indicate 
that decortication should be performed before marked shifting of the 
mediastinum takes place, if the crippling effects of disturbed circulation 
and respiration arc to be avoided. 

In one case (Case II) it was necessary to reopen the operative wound 
ten days after operation to seal several air leaks and to remove blood clots 
which interfered with pulmonary expansion. After the second procedure, 
the lung expanded fully. The difficulty of air leakage was avoided in the 
later cases by sealing the dcpleuralized areas w'ith “fibrin foam.” 

In those cases in which the lung cannot be expanded completely, and 
where there is no reason to suspect accumulation of air or blood w’ithin 
the pleural cavity, one should perform early thoracoplasty (Case IV). 
The one case in which this was necessary was satisfactorily treated with 
partial removal of the first four ribs. 

One of the remarkable features of the operation is the smooth post- 



1596 


J. WEINBERG, J C. HORNER, J. D DAVIS 


operative convalescence. There has been no sustained rise in tempera- 
ture following operation, and healing of the incisional wound of the thora- 
cic wall has been primary in all cases. 



p,g 4(jG Upper figures are inspiratory and expiratory films taken several dijs before 

decortication Loner figures are inspiratory and expiratory taken three months after 
decortication 


CASE REPORTS 

Case I— J A. {Fig 466), aged 25, entered Birmingham Hospital April 16, 
1946 Sputum was positive for Mycobacterium tuberculosis, and x-ray s showed 
patchy infiltration and cavitation of the subclavicular region of the left lung 
Therapeutic left pneumothorax was begun October 1, 1946 The sputum became 
concerted, and the patient gained SO pounds in weight The patient left the 
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hospital, and returned to work against medical advice. He received pneumo- 
thorax refills as an outpatient betweeen January and June 1947. He reentered 
the hospital June 12, 1947, with an effusion. Thoracentesis showed thin, greenish- 
yellow, clear fluid which was negative for acid fast bacilli on smear and culture. 
Pneumothorax was discontinued August 12, and a left temporary phrenic 
paralysis was performed August 15, 1947. The lung failed to expand following 
discontinuance of pneumothorax, and decortication was decided upon. 

The patient was placed on streptomycin therapy November 10, 1947. Opera- 
tion of decortication was performed November 24, 1947. An intercostal incision 
was made. The parietal pleural membrane was 7 mm. in thickness, and the 
visceral pleural membrane varied between 3 and 4 mm in thickness. The mem- 
brane was rough and contained discrete areas of green inspissated fibrinopurulent 
material The parietal membrane was removed except for a small area over the 
apex, at which point it was fused with the visceral membrane The visceral 
membrane was removed with relative ease, except for several small areas which 
required sharp dissection. Smears and cultures of the fluid removed at the time 
of surgery showed Mj co. tuberculosis. 

The postoperative course was uncomplicated. Expansion of the lung was com- 
plete on the second postoperative day, and the catheter was removed on the 
fifth postoperative day. X-ray examination five months after the operation 
showed complete lung expansion and no appreciable pleural thickening 

Case II. — J E (Fig. 4G7), aged 23, entered Birmingham Hospital on August 
2, 1946 Sputum was positive and x-ray revealed a dense exudative infiltration 
in the right upper lobe vv ith multiple small cavities Right therapeutic pneumo- 
thorax was started in September. An intrapleural pneumonolysis was performed 
in November 1940. The patient left the hospital against medical advice in 
February 1947, and was readmitted April 25, 1947, with pleural effusion. 
Pneumothorax was abandoned at that time. Pleural fluid was positive for Myco- 
bacterium tuberculosis by guinea pig inoculation on August G, 1947. 

The patient was placed on streptomycin November 17, 1947. The operation 
of decortication was performed on December 1, 1947. An intercostal incision was 
made The parietal pleural membrane was found to be 1 cm. thick on the thoracic 
wall and 0 5 cm thick over the diaphragm The visceral pleural membrane 
measured O.G cm in thickness The parietal and visceral membranes were 
adherent in several areas with Ioculations containing seropurulent greenish 
fluid. The membranous surfaces were shaggy and showed areas of greenish 
thickened fibrinous exudate. The parietal membrane was removed. The visceral 
membrane was separated with great difficulty and in doing so, the pleura was 
penetrated in several areas. These areas were repaired with interrupted cotton 
sutures The specific gravity of the fluid removed at surgery was 1 030 with one- 
third sediment on standing. Culture of the fluid was positive for Myco tuber- 
culosis Only one intrapleural catheter drain was used and suction was delayed 
for six hours in this case , 

Consecutive x-rays up to the ninth postoperative day revealed the presence 
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of air anti fluid in the pleural space Consequently, the previous operatise wound 
was reopened, and large amounts of clotted Wood were removed from the pleural 
ca\ lty. An organizing Wood clot was peeled from the lung and three lacerations 
in the pleural surface were closed by suturing “fibrin foam” o'er the openings 
Two intrapleural catheter drains were used on this occasion The post operatise 



p,g 407 — Upper figures are of inspirator} and expiratory films taken several days before 
decortcation Corresponding lower figures are of films taken two months after decortication 


course was uneventful Examination four months after operation showed com- 
plete lung expansion and mild pleural reaction 

Case III— fl K , aged 23, was admitted to Birmingham Hospital April 26, 
1046 Sputum was positive, and x-rajs showed soft mfiltratise disease in the 
upper two thirds of the left lung with cas itation at the second interspace Left 
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therapeutic pneumothorax was begun in May 194G. Fluid developed two months 
after initiation of the pneumothorax, hut it was not abandoned until June 1947. 
A left temporary phrenic paralysis was done June 1947. Repeated aspirations 
were unsuccessful in reexpanding the left lung 

The patient was placed on streptomycin January 15, 1948, and decortication 
was performed on January 28, 1948 through an intercostal incision. The parietal 
membrane measured 1 to 1 5 cm in thickness The visceral membrane measured 
fl 2 to 0 4 cm. in thickness. The surfaces were relatively smooth. The parietal 
membrane was removed with ease and the separation was continued onto the 
visceral surface, removing the entire membrane in one piece. 

The postoperative course was uneventful. One catheter was removed on the 
seventh and the other on the ninth postoperative day. X-ray examination two 
months after the operation showed complete expansion of the lung and mild 
pleural reaction. 

Case IV — IV. S , aged 2G, was admitted to Birmingham Hospital March 6, 
1947. A right therapeutic pneumothorax was begun elsewhere in February 1946, 
followed by pneumonolysis and spontaneous pneumothorax, in two and three 
months, respectively. Fluid developed at this time. When he entered this 
hospital, the pleural flu.d was purulent and present in large quantity. Smears 
and cultures of the fluid were positive for Mycobacterium tuberculosis. 

The patient was placed on streptomycin, 1 gm daily intramuscularly in 
divided doses and 0 2 gm. thrice weekly intrapleurally, right, beginning Novem- 
ber 5, 1947 Decortication was performed January 30, 1948 through an inter- 
costal incision. The parietal membrane was 5 to 8 mm in thickness and was 
intimately adherent to the thoracic cage. The visceral membrane varied in 
thickness from 3 to 5 mm. and was initimately adherent to the lung There was 
complete symphysis between visceral and parietal membranes at the apex of the 
upper lobe, and over the anterior portion of the lower lobe. During the procedure 
of decortication, a caseous abscess about 1 5 cm. in diameter was entered and 
3 cc. of whitish yellow caseous material exuded into the pleural space. This 
opening, as well as several dcplcuralized surfaces on the lung, was closed with 
interrupted cotton sutures. An area of bleeding at the apex of the thoracic cage 
was satisfactorily controlled with oxycel gauze. After decortication, the lung 
could be expanded by positive pressure to only about three-fourths of its normal 
volume. 

The patient’s general condition was very satisfactory following operation, 
although the upper lobe failed to expand completely This had been anticipated 
due to the great amount of disease in this portion of the lung A thoracoplasty 
w ith removal of the first four ribs, and transverse processes of the second, third 
and fourth dorsal vertebrae was performed April 1,1 to cl ic space 
between the contract cd upper lobe and the thoracic ely, the, 

patient’s condition has been satisfactory up to the time 

Care V. — K B., aged 2G, was 
1917. Sputum was positive for A 
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lion showed a multilocular cavity in the upper left lung field Therapeutic left 
pneumothorax was begun on August 5, 1947 Fluid developed late m October 
1947, and the pneumothorax was discontinued December 1947 There was 
gradual expansion of the lung with concurrent shift of the mediastinum and 
progressne rise and fixation on the left diaphragm A marked decrease in the 
vital capacity w as also noted 

Streptomycin was begun March 3, 1948, and decortication was performed 
March 19, 1948 An intercostal incision was made The parietal membrane was 
3 to 6 mm in thickness, and the visceral membrane was approximately 1 to 3 
mm in thickness Both surfaces were moderately roughened There were several 
loculat ions of clear amber-colored fluid between the two membranes The parietal 
membrane was separated with relative ease The visceral membrane was inti- 
mately adherent to the lung and was removed with difficulty, much of the 
separation being made by sharp dissection Several depleuralized areas of 
parenchyma w ere repaired with cotton sutures 

X-ray examination on April 5 showed complete expansion of the lung with 
disappearance of aj] fluid and air, excepting a small accumulation of several 
cubic centimeters of air There was no evidence of return of the mediastinal 
structures to the normal position The postoperative course has been unesentful 
to the present time 
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DECORTICATION IN TUBERCULOSIS* 


Aarox Himmelstein, M.D., Laurexce Miscall, M.D. and 
Paul A. Kirschxer, M.D. 

Some of the methods of treatment of tuberculosis require rc-examina- 
tion in the light of the development of new antibiotics in the control of 
the disease. 

This report presents recent experience in the use of decortication in the 
treatment of the abnormal pleural space often associated with pulmonary 
tuberculosis. The existence of such spaces long has been recognized as a 
threat to health. Collapse therapy has been the generally accepted 
method of treatment but its shortcomings have been appreciated by all. 
Renewed interest in decortication followed the success with the method 
in handling the chest injuries of the recent war. The antibiotic action of 
streptomycin on the tubercle bacillus has justified further trial of decor- 
tication in these cases. 

The risks of infection and other complications in a persistent pleural 
space have been and still are sufficient reasons for uniformly attempting 
its obliteration. Thoracoplasty as advanced by Estlander 1 in 1879 and 
modified by Schede* and others was designed to bring the chest wall to 
the collapsed and immobile lung. The hazard of the untreated condition 
has justified surgeons in accepting the well-known risks of such extensive , 
procedures. In spite of many excellent results the frequent sacrifice of ( 
undiscased and functional lung has been appreciated as a disadvantage of-P 
the method. This evil is generally accepted only with reluctance and af 
definite rate of failure stimulated other approach. W 

Decortication for chronic empyema was described by Fowler 5 in 1893, 
and Delorme 4 in 1894, and is commonly known by the latter’s name. It 
entails removal of the organized membrane from the immobilized and 
collapsed lung to permit its re-expansion. The modifications of Roux, 
Ransohoff, Lilienthal 5 and others have adhered to the same principle. 
Some excellent results followed decortication but after many failures it 
fell into disuse It was often a prolonged and shocking operation. Post- 
operative hemorrhage and infection precipitated many recurrent em- 
pyemas, quite often more severe than the original. Expansion early after 
operation was frequently lost due to wound breakdown from infection. 


l'roin the Veterans Administration Hospital, Bronx, New York 

* Published with permission of the Chief Medical Director, Department of Medicine 
and Surgery, Veterans Administration, who assumes no responsibility for the opinions ex- 
pressed or conclusions drawn by the authors 
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He-expansion did not always follow success ful decortication because of 
underlying def ects such as parenchymal fibros is, fistulas, or ot her activ e 
disease. Failure to recognize or control these factors led to unsatisfac- 
tory results 

During the recent war 8, 7 decortication was revived in the treatment of 
organizing hemothorax and pyogenic empyema with and without under- 
lying pulmonary abnormality The fairly uniform success attained by 
many operators is understandable The previously healthy young soldier 
became an excellent surgical risk as a wounded patient, especially aftei 
adequate early care and preoperative preparation The improvement in 
anesthesia and operative technics permitted with safety the concomitant 
removal of injured lung by careful segmental or lobar resection Chemo- 
therapeutic agents, principally penicillin, contributed significantly by 
inhibiting the growth of organisms and postoperative infection The in- 
cidence of recurrent empyema fell sharply The ability to maintain a 
closed chest permitted adhesions between the pleural layers and 
prevented rccollapsc of the lung after successful re-expansion Since 
streptomycin has resembled penicillin in inhibiting the offending organ- 
isms decortication has been successful in the treatment of a number of 
cases in which tuberculosis has been the dominant factor 
In applying dccciUcation to tuberculosis two aim s have commanded 
major consideration The primary surgical intent has been clo sure of the 
pl eura^ space _ However, an equally important objective has been the 
desira bility of maxima) preservation of pulmonary function Yet, in spite 
of these aims it isTviUcnt, astiurd, 1 Jiggers 8 and others have stated, that 
the status of underlying disease must govern the use of the procedure. 


in certain selected cases The unexpandable lung in which long pneumo- 
thorax has successfully arrested minimal disease has the most favorable 
outlook Intrapleural infection often is minimal and being subject to 
control is only a small postoperative threat. Parenchymal changes are 
insufficient to prevent complete and early re-expansion TJie membran e 
o ften is thm and easily removed . I n several cases, i t .has- been peeletLo ft 
r apidly without hemorrh age or shock and with e xccllentrcMills In tuber- 
culous empyema with" little - ; systemic reaction the prospect is only a little 
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a nd maxim al preservation of function of nndiseased pulmonary tissu e 
w ith surgcry~of minimal ris k. When t o tal_r e^cxpa n s i o n J i as_been»u nsaf e, 


,-n used to minimize reactivation or 
■■ .... x-has-been-coin pleted for bronc ho- 

disease in combination with d ecor- 
ticati on. lts~roIe Is still not finally established but must await more ex- 
perience. 

Since one cannot disassociate the good effects of decortication from its 
possible ill effects without cautious regard for the status of the disease, 
the course of any tuberculous patient must be resurveyed in detail before 
decortication is attempted. It must be remembered that decortication 
obliterates the space by re-expansion of the lung. If suc h rc-expansion 
m av adversely affect the diseas e, simple decortication should not be 
applied. Occasionally it may be combined with collapse or excisional 
methods. 

The technic of decortication in tuberculosis has not varied from that in 
other disease. The chest has been opened gradually with or without rib 
resection as the lung has been mobilized toward the mediastinum to avoid 
tearing. Income the membrane has peeled easily from the lung but in 


age tubes sec ondary removal of large blood c l ots occasionally h as been 
necessa ry. Meticulous attention to the details of surgical technic includ- 
ing adequate exposure, neat, gentle and visual dissection with lobar or 
complete mobilization of the lung including the fissures and chest wall 
and diaphragm have warranted the time spent. Postoperative care with 
particular attention to bronchial toil et and .the intrapleu ral and in tra- 
m uscular use of streptomyc in have definitely enhanced the possibilities 
of the procedure. 

ILLUSTRATIVE CASES 

The following case reports illustrate the extent to which the authors 
have employed decortication alone and in conjunction with other pro- 
cedures. 

Case I (No. 9745G*). — A 20 year old colored naval veteran was admitted 
July 23, 1947, with tuberculosis of the left lower lobe with cavitation .and (Fig 
4C8) positive sputum but negative bronchoscopy. lie was treated by bed rest. 

On August 17 be developed a left hydropneumothorax with temperature of 
103 6° F. (Fig. 469). Direct smear of the yellow cloudy aspirate showed tubercle 
bacilli but no pvogens on culture. On August 19, after the administration of 
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streptomycin and penicillin, underwater catheter drainage w as instituted Figure 
470 shows the expansion obtained before the tube was removed on September 4 
when he was afebrile 


Fig 468 Fig 4G9 



Fig 468 (Case I) —8/8/47 Note parenchymsl easily and fluid level in the left lower 


lung field 

Fig 469—8/8/47 Note left hjdropneuxnothorax 

Fig 470 —8/40/47 Note ree\p3nsion following catheter drainage under water and in- 
filtration in right lower lung field 

Fig 471 —11/24/47. Note evtent of thickening of pleura 2 days before operation In- 
filtration on right has cleared well 


Fluid, persistently positive only for tubercle bacilli, reaccumt dated Secondary 
closed suction drainage on September 22 was followed by clinical improvement 
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but the lung failed to expand. A progressively thickening membrane with further 
lung collapse prompted the attempt to obtain closure by decortication since 
sputa and gastric examinations were now negative (Fig. 471). 

On November £6, 1947, a gray shaggy membrane 4 nun. thick was easily re- 
moved from the entire chest wall and lung except over one small area in the lower 
lobe. No bronchopleural fistula was demonstrated. After the instillation of strep- 
tomycin and the insertion of two drainage tubes the Itmg was easily re-expanded 
and the chest closed in layers. The tubes were removed by the fourth postopera- 
tive day. He had a satisfactory recovery with o subsequent weight gain of 20 
pounds, loss of clinical symptoms and repeatedly negative cultures and smears 
for tubercle bacilli (Fig 472). Between August 10 and December 19 he received 
1 10 gm. of streptomycin. 



Fig 472 — 2/19/48 Postoperative result after 3 months No pa renchj mal cavity could be 
identified. 

Comment . — This patient had a fairly acute tuberculous empyema 
With demonstrated ability of the lung to expand decortication was 
chosen in preference to Schede thoracoplasty which could always be used 
In the light of subsequent experience, lobectomy or segmental resection 
might have been advisable for the parenchymal lesion and bronchopleural 
fistula. The long term result is open to conjecture. 

Case II (No. 95780*), — This 48 year old white man was discharged from the 
Navy in August 1940 as arrested left apical tuberculosis after hospitalization for 
one year. In September 194 G following recurrence with cavitation at the left 
apex (Fig 473) he was treated by pneumothorax and pneumolysis in another 
hospital Fluid persisted and he was admitted on May 20th. 1947 with an exten- 

* Veterans Hospital Case. 
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sive left hydropneumothorax The sputum was persistently negative hut culture 
of the aspirate was positive for tubercle bacilli Bronchoscopy was negative 
Attempted expansion by repeated tapping (Fig. 474) was unsuccessful and on 

Fig 473 


r~'^£r- 



Fig 474 F<g 475 

Fig 473 (Case II) —9/19/46 Note extent of parenchymal disease in the left upper lung 


Fig 474 —9/1 S/47 Note extent of Collapse and thickening of vis< era! pleura 
Fig 47S — 1/26/48 Postoperative result after 1 month Fluid level at top is in the thora- 
coplasty space 

December 12, 1947, decortication Was done Because the upper lobe was the seat 
of extensive infiltration it was not decorticated A thin membrane was easily 
stripped from the left lower lobe, chest wall and diaphragm A lour rib thoraco- 
plasty was added After the insertion of two tubes and streptomycin the lower 
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lobe was easily expanded to fill the reduced pleural space and the incision was 
closed in layers. The tubes were removed on the third day. He received SO gm. of 
streptomycin between December 23, 1947 and January 23, 1948. He has made an 
excellent recovery (Fig. 475). 

Comment . — This patient had moderately acute tuberculous empyema, 
with satisfactory collapse of the diseased upper lobe. Lobar decortication 
saved much functional pulmonary reserve and in conjunction with 
thoracoplasty provided for closure of the space and maintenance of the 
parenchymal collapse. 

Case III (No. 1001GO*) — In this 33 year old white man a left apical cavity was 
found in January 194G. Sputum was positive and pneumothorax was instituted 
in February 1946 In December 194G he was discharged from the Army as 
arrested. Ten months later, in October 1947, after the cavity reopened with posi- 
tive sputum he was admitted (Fig. 476). The left pneumothorax was continued 
until November 1947 when fluid developed which showed tubercle bacilli on 
culture. With an unclosed cavity yielding a positive sputum and a persistent 
pneumothorax with thickening of the pleura noted on x-ray, operation was 
planned to attack both problems. 

On January 21, 1948, decortication of the left lower lobe, chest wall and dia- 
phragm was easily completed and the left upper lobe which was extensively in- 
volved was excised by individual ligation technic. After the insertion of 2 gm of 
streptomycin in 10 gm of plasma and two drainage tubes the chest was closed in 
layers. Expansion of the residual lung filled the chest, the wound healed by pri- 
mary union and the patient made a fine recovery (Fig. 477) On February 1G, 
1948, an upper six rib thoracoplasty with an apicolysis was added (Fig. 478). 

Comment . — This patient had an u pper lobe excav ation and an undis - 
ca sed lower lo be collapsed und e r a membrane caused by tubercul ous 
cm^iygmaJiLa-pncumothorax space. Deco rtication and lobectomy seemed 
to offer mor e than any other course and proved satisfactory. 

Case II’ (F. M.f). — Tuberculosis of right apex with positive sputum was first 
discovered in this 32 year old I’orto Rican man in July 1 9 { G - *He had” bed rest 
until November 194G when a right pneumothorax was induced and followed by 
pneumolysis in January 1917. Fluid which immediately followed was tapped re- 
peatedly. Six months before admission to the hospital on January 22, 1948. thick 
pus positive for tubercle bacilli was aspirated Ills scanty sputum was repeatedly 
negative by all methods. 


* Veterans Hospital Case. 

t From the Chest Surgical Service, Columbia University Division, Bellevue Hospital, 
New York. 
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ext remely difficult but was completed from, a pex to base includi n g the dia nliragm. 
After th e inse rtion of two tubes and 3 g m.'of streptomyci n the d ecorticated ex- 

Fig 470 
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and the wound reclosed in layers. The patient made an uneventful postoperative 
recovery, the tubes being removed on the fifth postoperative day. He received 
streptomycin for thirty-five days 

Comment . — -This patient lmd minimal apical tuberculosis and tubercu- 
lous empyema. Collapse of the lesion was effected but had sacrificed 
much good lung. Lobar decortication with thoracoplasty was chosen to 


Fig 479 (Case V) — 7/8/47 showing unexpanclnble left lung Cavity at right apes i« 
shown better in the tomograph (Fig 482) 

Fig 480 — Two days after left decortication 

Case V (B D.*). — This 30 year old white woman had onset of bilateral apical 
tuberculosis with a small cavity on the left in 1041. Since the cavity failed to 
close and the sputum remained positive on Ix-d rest a left pneumothorax was 
induced in late 1941 and continued to 194G. The sputum converted soon after 
collapse was instituted and remained negatisc until 10IG when it again turned 
positive due to excavation at the right apex. Unsuccessful attempts to expand the 
left lung were followed by effusion (Fig 479). 

Decortication offered the possibility of regaining sufficient pulmonary function 
by expansion of the left lung to jxrmit treatment of the right apical cavity. On 
October 22, 1947, a membrane 1 to 2 inin. in thickness was easily peeled from 
the entire left lung. After the ins< rlion of two tula's and 1 gm. of streptomycin the 
lung readily expanded to fill the pleural space and the wound was closed in layers 

* From the Triboro Hospital, N. Y. C. 
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(Pig 480j The tubes were removed on the fourth j>osto[>erati\e day and the 
patient made an excellent reco\ ery (Fig 481). 


Fig 481 


Fig 4s4 



Fig 481 — Twelve da} s after left decortication 
Fig 484 —Tomograph of right npical cflvit) 



On December 2, 1947, a right upjier lobectomy (Fig 482) was completed The 
patient made another uneventful recover}' The sputum became negative and 
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finally disappeared, the cough ceased and the patient gained to her normal 
weight. She received 100 gm of streptomycin during her preoperative and post- 
operative period (Fig. 483). 

Comment. — When this patient was admitted she had a markedly col- 
lapsed and unexpandable left lung with a right apical cavity requiring 
treatment. Without the ability to expand her left lung by decortication 
her outlook was almost hopeless. To decortication alone can be attributed 
the improvement in her future prospects. 

SUMMARY AND CONCLUSIONS 

1. Experience with decortication in pulmonary tuberculosis is pre- 
sented. 

2. The short case reports illustrate the use of decortication alone and in 
combination with other methods. 

3. The procedure has allo wed obliteration of the pleural space in case s 
formerly subjected t o extens ive c ollapse procedu res. At the same time the 
func tion of the pulmonary parenchyma has been maximally pre served. 

4. The ability of streptomycin to inhibit the tubercle bacillus has con- 
tributed greatly to the success of the procedure by reducing the incid ence 
of r ecurrent empyem a and infected operative wound s. 

5. The experience to date is extremely faVorable and warrants further 
extensive use of the procedure. A complete follow-up of a large number of 
cases will be the only basis for proper evaluation of its effectiveness. 
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STREPTOMYCIN IN THE TREATMENT OF TUBERCULOUS 
ABSCESSES AND SINUSES 

E. II. WlN'TERHOFF, M.D. AXD W. D. WEBER, M.D. 

Throughout the past fifty years standard surgical textbooks have 
advocated conservative therapy in the treatment of tuberculous abscesses 
and draining sinuses. Christopher, 1 Calot, ! Babcock, 1 Bancroft ami Mur- 
ray, 4 Steindler 5 and others have declared conservatism to be the key- 
stone of treatment. 

The substance of their opinions is contained in the statements by Ban- 
croft and Murray* that tuberculous abscesses absorb or calcify and re- 
quire no treatment. The strength of their conviction is apparent in the 
following warning: "It has been said that draining a tuberculous abscess 
frequently signs a patient’s death warrant.” 

The discovery of the suppressive action of streptomycin against the 
Mycobacterium tuberculosis by Waksman* and others in 1914 has made 
possible a combination of surgical and antibiotic therapy of these lesions. 
This combined form of treatment has given results, in our hands, superior 
to those following either method used individually. During the past two 
years we have treated sixty-three patients who presented a total of 134 
tuberculous abscesses or sinus tracts. 

TECHNIC OF TREATMENT 

The primary principle followed in the treatment of these abscesses and 
sinuses lias been the maintenance of adequate drainage of the lesion. 
\Mien confronted with a tuberculous abscess we have not hesitated to 
make an ample incision, evacuate the necrotic debris and pus, and estab- 
lish free drainage. This may be done before or dining streptomycin ther- 
apy, but we believe that results arc better if the operation is done after 
the patient has been on streptomycin for several clays. The underlying 
bone lesion is excised when practicable. After the abscess has been incised 
and evacuated it is packed with gauze at the operating table. Several 
types of gauze have been used, — dry gauze, petrolatum or furacin-im- 
pregnated gauze. The packings are changed daily, and the outer dressings 
as needed. In all cases it is advisable to give streptomycin. 

If a sinus tract is already present when the patient comes under our 
care, it is first debrided of as much of the necrotic tissue as possible. Then 

From tbe Department of Surgery. U. S Veterans Hospital. Oteen. North Carolina 

Published with permission of tbe Chief Medical Director, Department of Medicine and 
Surperj , Veteran* Administration, w ho assumes no responsibility for t he opinions expressed 
or conclusions drawn by the authors 
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furacin or petrolatum gauze dressings are applied over the sinus tract to 
reduce secondary infection and to facilitate tlie removal of dressings 
Before streptomycin therapy was instituted the tuberculous etiology 
was established in each patient by biopsy of the tract or bacteriologic 
study of the drainage material In the original series a daily dose of 1 8 
gm. of streptomycin was arbitrarily established In October, 1947, the 
dose was reduced to 1 gm daily This reduction w as made in an effort 
to avoid the toxic manifestations and the development of resistance 
which had been encountered in the 1 8 gm series In a further effort to 
establish the minimal effective therapeutic dose a small group of patients 
were treated with 0 2 gm daily 

The following case we believe indicates the importance of adequate 
drainage of a tuberculous abscess and the removal of the underlying 
cause. 

Cask I — M W , a 24 jear old colored man, gave a history of an abscess in the 
left anterior chest wall of aliout a j ear’s duration This abscess pointed and rup- 
tured, forming a small sinus tract The abscess was found to be tuberculous and 
streptomjcin was given, 1 8 gm dailj in divided doses of 0 3 gm every four 
hours, and continued for ninety dajs At the end of this time the sinus had ceased 
draining and the sinus opening w as co\ crcd w ith a scab Three w eeks later a cold 
abscess developed in the same location in the chest wall and the sinus again 
started to drain The abscess was incised and the third costal cartilage removed, 
a small area on the lateral surface of the sternum was also curetted The area was 
then packed open with gauze Dressings were changed dad.' after the third post- 
operative day Streptomycin was given, using the same dosage as liefore and 
continued for sixty days The Urge defect in the chest wall healed m six weeks 
and has remained healed for over a jear and a half 

TUBERCULOUS SINUSES AND ABSCESSES 
ORIGINATING IN BONE OR JOINT 
In this group there were thirty -one patients (Table l) w ith 102 sinuses 
and abscesses originating in bone or joint lesions The bones involved and 
the frequency of involvement are shown in table 2 
The duration of these sinuses was variable , the longest duration of a 
sinus before the institution of streptomycin was ten years Many of the 
sinuses were created surgically before the course of therapy was begun, 
anti some developed while the patient was being treated 
In most cases of tuberculosis of the spine a paravertebral abscess will 
develop at some time during the course of the disease process The abscess 
will often spread by following connective tissue layers between muscles 
arising from the spine, or by following the layers of connective tissue 
around nerves and blood vessels after perforation of the anterior longitu- 
dinal ligament of the spine One of the most common directions in which 
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this type of abscess is apt to spread is along the psoas muscle pointing in 
the groin. We have also noted paravertebral abscesses pointing on the 
posterior and lateral chest wall and in the lower lumber region. 


TABLE 1 

Tuberculous Sinuses and Abscesses Origis vrivo iv Bone or Joint 


Daily Dosage Hegimen 

| 1 8 Grams 

10 Grams 

0 2 Grams 

Totals 

Number of patients 

IS 

13 

3 

31 

Sinuses 

62 

32 

S 

102 

Sinuses healed 

SS 

31 

8 

97 

Sinuses improved 

1 

1 

— 

2 

Sinuses worse 

1 

— 

— 

1 

Sinuses unchanged 

2 

— 

‘ — 

- 


TABLE 2 

Sites or Bone axd Joint Lesions 


Spine . 

ltibs 

Sternum 

Long bones of extremities 

Small bones of hands and feet 

Clavicle 

Ilium 

Mandible 

Skull (orbit) 

Joints 

IIip 

Shoulder 

Elbow 

Sacroiliac 


Number 

of 

Lesions 


Total 5G 


In the case of a deep psoas abscess, it is difficult to secure adequate 
drainage, since the opening into the sinus tract tends to close too rapidly. 
To obviate this difficulty, we have opened the abscess and evacuated the 
pus , when the incision is partially closed a rubber catheter is introduced 
imd the abscess irrigated daily along with instillation of penicillin anil 
streptomycin into the abscess cavity. Streptomycin is also given intra- 
muscularly. In this type of abscess particularly we feel that the combina- 
tion of penicillin anil streptomycin is valuable, for by the use of both 
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drugs we afford the patient protection against secondary invaders not 
affected by streptomycin Bigger 7 m his work on the synergistic action of 
penicillin and the sulfonamides mentions the formation of penicdlinasc 
in the intestine during the parenteral administration of this chug. This 
substance then weakens the action of the parent drug If this penicillinase 
is destroyed, however, the penicillin administered will retain its potency 
Olsen* and Jledewil)* have advanced the theory that streptomycin and 
penicillin have a synergistic action They pointed out the fact that when 
streptomycin is given orally large amounts accumulate in the intestine 
with the destruction of the penicillinase-producing bacteria, thus the 
action of the penicillin is enhanced by the use of streptomycin 
We adopted the use of penicillin in combination with streptomycin early 
in the postoperative treatment ol sinuses to reduce the number of second- 
ary bacterial invaders 

Where it was impossible to remove the underlying bone or joint disease 
w e have resorted to a conservative management of the lesion. Patients 
with spondylitis have been kept on a hard bed or placed in a body cast 
In two cases after the paravertebral abscesses have been controlled spinal 
fusions have been performed with excellent results In the coses with 
joint involvement with sinus and abscess formation w e have attempted 
to immobilize the joint in the optimum position. 

The two lesions about the orbit were unusual Both patients had mul- 
tiple areas of bone involvement with sinus and abscess formation. The 
orbital lesion in both produced a unilateral exophthalmos These cases 
were included in the original group of cases treated with 1 8 gm of strep- 
tomycin daily. In one case necrotic bone had been removed from the 
superior portion of the orbital plate eighteen months before streptomycin 
was started and a sinus had persisted Tins sinus healed m ten weeks after 
streptomycin therapy was started and the exophthalmos receded This 
patient received 150 days of streptomycin therapy. 

The second patient had a lesion involving the lateral portion of the 
left orbital plate This unprov ed on 150 days of streptomycin Four weeks 
after cessation of treatment the exophthalmos became more marked and 
a large abscess developed in the left temporal region The patient was 
restarted on streptomycin and adequate drainage established and ne- 
crotic bone removed. The lesion then healed completely in eight months 


were never carried out. 

■\Ye have not noted any definite changes in the bone lesions in this 
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series which could be definitely attributed to streptomycin alone. There 
has been improvement in most patients, but we can not be sure that rest 
and immobilization were not the most important factors. "We do believe 
that streptomycin by its bacteriostatic action on the tubercle bacillus 
has stimulated the healing processes. 

Comment. — In this series of cases we have had 95 per cent healing of 
the sinus tracts. In the majority, drainage decreases to a marked degree 
from the sixth to the tenth day, after which the sinus tract will begin to 
granulate in and close. With the 1.8 gm. or the 1.0 gm. dose, complete 
healing occurs in most instances in from two to twelve weeks, depending 
on the size and depth of the sinus tract. Where the dose of 0.2 gm. daily 
was employed healing occurred but was slower. 

The failures in this group of patients were due to one of several factors; 
inadequate drainage, development of resistance, and inadequate strepto- 
mycin therapy. One patient died of a generalized spread of tuberculosis 
shortly after cessation of treatment. At autopsy a large abscess was found 
beneath the sternum that had been inadequately drained. This patient 
probably developed resistance to streptomycin as indicated by his down- 
hill course but resistance studies were never carried out. Another patient 
with a deep lying abscess improved after drainage and treatment but 
failed to close. This failure was due to inadequate drainage. Two sinuses 
persist in another patient who developed a resistance to 1000 micrograms 
of streptomycin per cubic centimeter. The other failure was due to in- 
adequate streptomycin therapy. This patient developed an exfoliative 
dermatitis after six weeks of treatment and discontinuation of the drug 
was mandatory. 

SINUSES SECONDARY TO TUBERCULOUS LYMPHADENITIS 

This series comprises four cases of tuberculous lymphadenitis with 
draining sinuses. All were cases of cervical lymphadenitis and the sinuses 
resulted after biopsy of these nodes. Duration of the sinuses prior to 
streptomycin therapy was from two and one-half to fifteen months. 
Table 3 shows the dosage, healing, and patients treated. 

There was little change noted in the size of the lymph glands involved 
in any of the cases. In the one case in which the sinus failed to close, the 
glands increased in size and new ones appeared. A poststreptomycin 
biopsy was performed in one patient. Grossly the node presented the 
typical picture of a caseating lymph node and microscopically many 
tubercles were seen. The pathologic diagnosis was tuberculous lympha- 
denitis. 

Comment. — Tliis series is small but the results seem to suggest that 
streptomycin is of questionable value in the treatment of tuberculous 
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lymphadenitis The drug is definitely valuable in the closure of sinuses 
from these glands if the organism isolated is sensitive to streptomycin 
We believe that with streptomycin, excision of these nodes when 
indicated can be carried out with the expectation of obtaining primary 
healing without sinus formation 

GENITAL SINUSES AND ABSCESSES 
One of the most difficult problems encountered on the urological ser- 
vice of a tuberculosis sanatorium is tlie treatment of draining sinuses of 
the scrotum, both spontaneous and postoperative Since the advent of 
streptomycin and its use under close observation, we have been able to 
evaluate results under varying dosage Streptomycin has been given in 
accordance with the protocols established for the treatment of tubercu- 
lous sinus tracts and fistulas and also those separate protocols for tuber- 


TABLE 3 

Results in Sinuses Secondary to Tuberculous Lymphadenitis 


Dosage Regimen 

1 8 Grams Daily 

1 0 Grams Daily | 

0 2 Grams Daily 

Number of patients 

a 

1 

1 

Sinuses 

2 

1 | 

1 

Sinuses healed 

1 

1 

1 

Sinus unchanged 

1 

0 

0 


culous infections of the pulmonary, endobronchial, renal and osseous 
systems 

These sinuses were divided into three groups as illustrated in Table 4. 
Duration prior to treatment ranged from four to thirteen months, with 
one exception, that of a patient with two sinuses of five years’ duration 
The group in Protocol I (2 gm ) consist of seven patients who displayed 
the greatest degree of vertigo Here six of the seven experienced severe 
to moderate dizziness. The second group of patients in Protocol II (1 
gm.) hail less vertigo, only four of the se\en complaining of moderate 
dizziness. In the third group in Protocol III (0 2 gm ), only one of the 
seven noted moderate vertigo By comparison this third group would 
appear to have been on the dosage of choice as regards toxicity. 

In comparing results on cessation of drainage and healing of the sinus 
tract, it was noted that the recovery period in the Protocol III (0 2 gm.) 
group was twice as long as in the other two In this group, also, there is 
to be noted one failure with recurrence of drainage sixty days after com- 
pletion of treatment. Subsequent surgery revealed that a small portion 
of the epididymis was still present, which accounted for the result ob- 
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tained in this patient. Results in response to therapy w ere almost identi- 
cal, with narrow margin, in Protocols I and II, since there was less vertigo 
in the second group, the latter would appear to be the preferable dosage 
A final factor which we must consider is the possible relationship be- 
tween dosage and resistance. As we previously noted, the combined 
Veterans Administration experience indicates that the duration of treat- 
ment rather than dosage is responsible for increased resistance levels. 
Therefore, with this in mind, we can safely select the 1 gm. dosage with 
an average healing period of fourteen days rather than the 0 2 gm. dosage 
with an average healing period three times longer in duration 
The value of surgery in conjunction with streptomycin is again demon- 
strated in the observation of three patients referred to the genitourinary 
service in whom epididymitis and orchitis developed during the course of 
therapy of the antibiotic. In two patients with tuberculous meningitis 
and a third with miliary pulmonary tuberculosis, scrotal swelling ap- 
peared durmg the second and third months of streptomycin treatment. 
In all surgery was contraindicated, but they were continued on strepto- 
mycin. Two expired after four and five months, respectiv ely, but the 
third was able to undergo an orchidcctomy after six months. However, 
the streptomycin had to bo discontinued in this instance because the 
patient developed severe vertigo Prior to orchidcctomy the testicular 
abscess ruptured and drained, leaving a sinus tract Following operation 
the sinus opened again, and drainage has persisted to date 

Three additional cases gave ns the opportunity to treat epididymitis 
with what we felt was the optimum of therapy. Streptomycin was given 
for from seven to nine days after the diagnosis was made. Surgery was 
then done and the patient received streptomycin for 120 days for coexist- 
ing disease Postoperative primary healing resulted in all instances in 
seven days. Figure 484, A and B shows the appearance of the operative 
wound w two patients, both of which were photographed seven days 
after operation In both of these patients the epididymal abscess ruptured 
•during surgery In A streptomycin therapy was begun seven days pre- 
operatively, in B the patient underwent surgery without the benefit of 
streptomycin The appearance in the latter patient on the tenth day of 
streptomycin therapy (0 2 gm once every day) is shown in C. The latter 
patient healed on the fortieth day of treatment 
Comment. — Here again, in this genital series, the best results to date 
were obtained by removal of as much of the tuberculous abscess and 
tissue as possible by surgery in conjunction with streptomycin, 1 gm. 
daily given preoperatively Streptomycin alone has been of definite value 
only in those cases in which adequate drainage is present and in which 
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the underlying pathology lias been excised as in the postoperative sinus 
Cases. 

Pathologists are seeking evidence in autopsic and surgical material of 
the effects of streptomycin healing, on the assumption that streptomycin 
does aid in the healing process as well as affording antibiotic action. 
Genital tuberculosis has offered an excellent source of specimens; if 
therapy is successful in the other categories, no material is available for 
study on arrest of the disease process. In those cases in which the primary 
treatment is directed toward closure of the sinus tract, to be followed 
later with surgical removal of the lesion, and when orchitis and epididy- 
mitis occur during the course of treatment, many interesting specimens 



Fig 484 — Results in epididymitis seven days postoperatively * ith and without atrepto 
mycin therapy. In A streptomycin therapy was begun seven days preoperatively; in B 
no streptomycin was emplojed The appearance of the latter patient on the tenth day of 
strcptomjcin therapy is shown in C. 

have been obtained. Microscopic examination of these specimens has 
revealed early fibrosis, marked infiltration and accumulations of poly 
morphonuclear leukocytes, many of which are eosinophilic. In addition, 
Langhans giant cells are seen in abundance, containing many nuclei 
varying in size. This microscopic picture is at distinct variance with speci- 
mens from similar cases with the same duration of involvement in which 
surgical removal was done without previous streptomycin therapy. Here 
sections have failed to show specifically any eosinophilia or excessive 
giant cell formation. This is merely an observation, and more intensive 
study of other organs is needed for any worthwhile deductions. Huffines* 
in another series and Bornstein 19 have both noted the same microscopic 
changes. 
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GENERAL CUTANEOUS SINUSES AND FISTULAS 

Of absorbing clinical interest are a small group (Tabic 5) of sinus tracts 
which we have had the occasion to follow, along with the others in this 
series In all seven patients the sinsues and fistulas developed following 
surgical procedures In four of the seven patients no adjunctive surgical 
treatment was done and, in addition, two of this group failed to respond 
to therapy Further description of these two patients is warranted The 
patient who developed a dehiscence of his thoracoplasty wound resisted 
all attempts at excision, revision and immobilization for five years. And, 
although healing was incomplete at the end of 120 days we were unable 
to culture acid-fast bacilli from the area after the seventh day of therapy. 

The second patient who failed to respond to treatment was prepared 
for pneumonectomy, receiving 1 gm of streptomycin daily for one month 
preoperatively. Exploratory thoracotomy proved the procedure inoper- 
able and a resultant sinus tract formed on the twenty-fifth postoperative 
day. As previously noted in Table 5, streptomycin was discontinued on 
the fortieth day without esidcncc of healing, although some decrease in 
drainage was noted 

The diagnosis of urctcrocutaneous fistula in the first patient in the 
series (Table 5) was confirmed by lipiodal studies of the sinus tract, plus 
the excretion of renal function dye through the wound In addition the 
wound had a characteristic odor of urine with copious amounts of thin, 
watery drainage which necessitated frequent changes in dressings This 
ceased on the seventh day of streptomycin therapy. 

This series also shows the extensive range of surgery that can be per- 
formed with impunity if an agent such as streptomycin is at hand to 
eliminate serious complications. In the patients who faded to respond to 
therapy further surgery in conjunction with the antibiotic may secure a 
satisfactory result 

CONCLUSIONS 

The keynote of successful treatment of tuberculous sinuses and 
abscesses, in our experience, is adequate drainage coupled with strepto- 
mycin therapy Since the use of streptomycin, incision of abscesses can 
be performed without fear of added risk to the patient. It is advisable, 
but not imperative, to institute streptomycin therapy two or three days 
before incision and drainage. In this group of patients we did not close 
these abscesses after evacuation and the results obtained, if the tract is 
left open to drain freely, have been good. Recently we have closed several 
abscesses after evacuating the pus and removing the necrotic debris and 
bone with excellent early results. 

In an effort to determine the optimum dosage to bring about healing 
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General Cutaneous Sinuses and Fistulas 
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and with the minimal amount of toxicity, we have arrived at a total dos- 
age of 1 gm. daily in two equally divided doses, given twelve hours apart. 
Early in tins series with a dose of 1.8 gm to 2 gm. of streptomycin daily, 
a high incidence of vertigo and headache was noted The dose at that 
time was given every four hours in 0 2 gm. doses. In this group three pa- 
tients still show some residual vestibular damage clinically, hut all have 
been discharged and have apparently been able to compensate fairly 
well This toxic effect has not been so marked in patients receiving 0.5 
gm every twelve hours It has been thought that toxicity is produced by 
the average blood level of streptomycin rather than the highest level 11 
By employing a smaller dose and giving it in 0 5 gm twice daily, a high 
blood level is not maintained. This may explain the lower incidence of 
toxic reactions from the 0 5 gm. dose twice daily We find that the speed 
of healing is about as fast with a daily dose of 1 gm. as with the 1.8 gm 
daily dose 

The optimum duration of treatment has not been definitely deter- 
mined. It has been shown that resistance to streptomycin by the tubercle 
bacillus tends to develop in forty-five days on the dose of 1 gm daily 
With this fact in mind, it has been recommended by the Streptomycin 
Committee of the National Research Council that the duration of treat- 
ment be forty-two days using a dose of 0 5 gm twice daily twelve hours 
apart. Once resistance has developed, the lesion may m some cases be- 
come worse, and the patient may not derive any benefit from the drug in 
the future. 

We have given streptomycin over longer periods of time in this series 
than that recommended above. This regimen was in effect before the 
present technic of resistance studies was perfected. In our group of pa- 
tients we have used the reaction to the drug by the patient and the heal- 
ing of the sinus as our index for determining duration of therapy. 

As noted previously, streptomycin is a dangerous drug. The patient 
must be continually observed for severe eighth nerve damage. Either of 
the two divisions of this nerve may be affected The patient may exper- 
ience vertigo, tinnitus or deafness. We do not believe that mild dizziness 
or vertigo warrants discontinuance of the drug. Most of these patients 
show ed an eosinophiha, in one case as much as 25 per cent. In one in- 
stance the drug was discontinued after six weeks because the patient 
developed an exfoliative dermatitis. 

SUMMARY 

1. We have reviewed a series of sixty-three patients with 134 actively 
draining tuberculous sinuses. 

2. Of the sinuses, 126 or 94 per cent have healed. 
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3. Incision and open drainage of the tuberculous abscess in conjunc- 
tion with streptomycin therapy was found to be the best method of 
treatment. 
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STREPTOMYCIN AND SECONDARY CLOSURE IN THE 
TREATMENT OF TUBERCULOUS SINUSES 

Dwight E. Harken, M.D., JonN J. Cincotti, M.D. and Joseph F. 
Arico, Lt. Jg., M.C., U.S.N.R. 

INTRODUCTION 

The role of streptomycin in the treatment of tuberculosis has stimu- 
lated considerable clinical investigation since its isolation in 1943 by 
Scbatz, Bugie and Waksman. 1 It is now apparent that streptomycin 
possesses the pharmacologic properties required of a substance to be used 
in this chronic disease. This new antibiotic is not uniformly effective in 
the treatment of all tuberculous lesions. It appears to facilitate the heal- 
ing of tuberculous sinuses, heretofore refractory to therapeutic meas- 
ures.* * 50 Prior to the advent of streptomycin these sinuses were noted for 
chronicity and high recurrence rate. It is our purpose in this section to 
comment on the early effects of streptomycin in the treatment of these 
complications. 

CLINICAL PATHOLOGY 

When tubercle bacilli are implanted in soft tissue, either by the hema- 
togenous or lymphatic route, monocytic and giant epithelioid cell produc- 
tion is stimulated.’ The lipoid fractions of the tubercle bacillus, especially 
the phosphatides, are considered the necessary factors for the multiplica- 
tion and maturation of these cellular elements. 4 With monocytic and 
giant cell production, a tubercle is formed, and a localized site of necrosis 
of previously healthy tissue is produced. The highly cellular inflam- 
matory tissue invades by contiguity; bone, cartilage, and even dense 
fibrous tissue offer only a temporary barrier. In the active stage, the 
abscess contains cell debris and caseous material. The wall consists of 
granulation and fibrous connective tissue, permitting transudation into 
the cavity. As enlargement of the abscess develops, it follows a course of 
least resistance, but maintains a definite limiting wall. If the skin is rup- 
tured, the contents are expelled, but the wall of tuberculous tissue may 
persist as a sinus as long as active disease remains. 5 

Tuberculous infection of the thoracic wall is not uncommon. It is 
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usually associated with tuberculosis of the pleura, lungs, or other organs. 
The infection spreads from the lung or pleura through the lymphatics to 
the intercostal, internal mammary or parasternal lymph nodes; second- 
arily, perichondrium, costal or sternal periosteum are involved and then 
the skeletal structures or soft parts *■ 7i 8 Pleural lymphatics also com- 
municate with a group of retroperitoneal lymph nodes situated near the 
vertebral attachments of the diaphragmatic crura. 8 Tuberculous abscess 
formation at these sites is usually not a serious complication. Rup- 
ture into the pleural cavity or mediastinum is rare. However, tubercu- 
lous involvement of the thoracic wall is highly resistant to therapy. 

The management of Pott’s disease becomes increasingly difficult in 
the presence of psoas abscesses and sinuses 8-18 Psoas abscesses occur in 
approximately 25 per cent of cases of tuberculous spondylitis. 11, “ With 
elimination of vertebral motion by spinal fusion, paravctebral anil psoas 
abscesses tend to disappear. In Cleveland’s review, 5-1 per cent of the 
patients with Pott’s disease, psoas abscess and sinuses died 14 Tuberculous 
sinuses predispose to secondary bacterial invasion, toxicity, amyloid dis- 
ease and may delay elective operative procedures by contamination of 
the proposed operative field. 

DISCUSSION OP TREATMENT 

Needle aspiration is used successfully in treating localized as well as 
extensive abscesses To avoid the formation of a sinus tract, a large 
needle should be introduced into the skin about 2 cm from the margin 
I of the abscess. The needle should be directed into the norma! sub- 
cutaneous tissue and then into the center of the abscess Employing this 
technic, Kisch has aspirated hundreds of abscesses, some eighty to 
ninety times, with rare sinus tract formation 15 

Komg in 190G reported 10G cases of thoracic wall tuberculosis He ad- 
vocated radical excision and primary closure Sixty-nine per cent of these 
eases healed 8 Auchitiloss, 1 * Risgard 17 and Her zm ark, 1 " employing this 
technic, also reported moderate success However, only 37 5 per cent 
of the patients reviewed by Carr and Alexander healed, and Chaklin 
in 1937 noted that GO per cent of his cases developed chronic draining 
sinuses 14 

Rapidly accumulating evidence indicates the value of streptomycin 
in the treatment of these previously refractory tuberculous sinuses. 
Sound surgical procedures in conjunction with streptomycin are es- 
sential. The origin and extent of the sinus should be carefully investi- 
gated with roentgenograms and radiopaque oil Adequate drainage of 
encapsulated purulent material with conversion of an abscess to a sinus 
is necessary before streptomycin can be used effectively 80 The sinus 
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should be deroofed, and both granulation and fibrous tissue removed. In 
thoracic wall tuberculosis, resection of all necrotic bone and cartilage is 
important. Considerable success with this therapeutic regimen has been 
reported by Brock 20 and Ilinshaw. 2 This constitutes a step forward in 
the management of the so-called “cold” or tuberculous abscess and the 
draining sinus. 

Ilinshaw recommended 2 gm. of streptomycin for three to four months, 
lie noted that within four to six weeks the purulent drainage cither had 
changed in character or had ceased. If therapy was discontinued at this 
point, prompt reactivation of the process occurred. If there was a 
spontaneous closure of the sinus, and streptomycin was continued for a 
period of weeks thereafter, the closure was maintained. Twenty per 
cent of these sinuses recurred and continued to drain. In Brock’s recent 
series, 85 per cent of sixty sinuses treated therapeutically with 1.8 gm. 
of streptomycin required six to twenty weeks to close. Even when 
streptomycin is used in the above fashion, healing is slow. 

The results at this institution with streptomycin and open surgical 
management were similar to those of Ilinshaw and Brock. Twelve 
patients with seventeen tuberculous sinuses were treated. Each received 
two intramuscular injections of 1 gm. each of streptomycin daily The 
sinuses involved the knee and ankle joints, cervical, subscapular, perianal 
and pararectal regions, a Schede thoracoplasty defect, tracts from 
Monaldi drainage, and tuberculous mediastinitis. Twelve or 70.5 per 
cent of the sinuses healed without recurrence. All the successful closures 
required six to twelve weeks for complete healing. Streptomycin was 
discontinued after sixteen weeks in four of the five failures and after 
eight weeks in the fifth case, because the 50 year old patient developed 
extreme vertigo. 

Experimental and clinical investigations indicate that the tubercle 
bacillus develops resistance to streptomycin with such prolonged ad- 
ministration, although there is some evidence that drug fastness is due 
to the survival and multiplication of an inherently resistant strain. 21 • 24 

In order to obviate drug resistance and toxicity we have sought means 
of shortening the period of streptomycin administration. At this clinic, 
secondary closure of tuberculous sinuses lias been employed in combina- 
tion with streptomycin since March 1947. In this manner chronic sinuses 
were closed in fourteen days. Postoperatively streptomycin was given 
for twenty-one days. The resulting successful secondary closure has 
also reduced the patient’s period of hospitalization. Spinal fusion for 
tuberculous spondylitis was not delayed by draining sinuses in the 
projected site of incision. Streptomycin was administered for a short 
time, without apparent toxicity or bacillary resistance. 
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SECONDARY CLOSURE 

Prior to any actual surgical procedure, abscesses are aspirated for 
diagnostic smear and culture Roentgenograms arc helpful when lesions 
are visible, but the absence of visible lesions of hone or cartilage does 
not rule out tuberculosis Even extensive lesions of the cartilages are 
not demonstrable roentgenographieally. Stereoscopic, Bucky and tomo- 
graphic roentgenograms have been found useful in localizing the source 
of infection. Radiopaque oil may outline communicating sinuses not 
previously suspected. 

After the diagnosis of tuberculosis is established, the patient is pre- 
pared by giving streptomycin (1 to 2 gm. daily) intramuscularly Here 
as in all problems of wound healing, the high caloric and high protein 
diet with supplementary vitamins is of fundamental importance **• ” 

After one week of streptomycin preparation, the abscess or sinus is 
considered ready for surgical exploration. General anesthesia is em- 
ployed, because local anesthesia is unsatisfactory in an infected field. 
All ramifications of the sinuses are deroofed with complete excision of 
tuberculous granulation tissue Localized pockets of purulent material 
are drained adequately and dependency. If the thoracic wall is involved, 
diseased bone and cartilage is Tesccted No stump of cartilage is left at 
the costochrondal junction or on the sternum, since such remnants may 
become necrotic and cause recurrence of the tuberculous process. Follow- 
ing adequate operative investigation of the tuberculous lesion, the open 
wound is then packed with iodoform gauze This acts not only as a 
hemostatic agent, but also stimulates the production of healthy granula- 
tion tissue Postoperatively the iodoform pack is removed in forty-eight 
hours and replaced with a dressing saturated with azochloramid. The 
dressings are changed frequently and the wound irrigated daily with 
azochloramid solution. 

If the initial operative debridement is complete, wound revision and 
secondary closure can be undertaken after seven to ten days. Under 
general anesthesia, the remaining fibrotic wall is excised with minimal 
sacrifice of healthy tissue. The muscle and fascial planes are developed 
individually for closure in layers Interrupted fine chromic catgut sutures 
are used in the muscle, fascia, and the subcutaneous tissue, and inter- 
rupted silk sutures in the skin. The skin sutures are removed after ten 
days. Streptomycin is continued for a period of twenty-one days after 
secondary closure, the inclusive period of therapy being thirty-five days. 

Results. — Using these surgical procedures in conjunction with the 
streptomycin regimen, seventeen tuberculous abscesses and sinuses in 
ten patients were tteated. The cases included residual Schede thoraco- 
plasty wounds, extensive psoas and parasternal abscesses and sinuses. 
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periostitis of the second and third ribs, and tuberculous involvement of 
the sternoclavicular articulation (Figs. 485 and 486). 

All seventeen secondary closures have remained healed and there have 
been no abscess or sinus recurrence in a follow up period of four to eight 



Fig 485. — Secondary closure of a parasternal tuberculous sinus, two months after 
operation 

months. The following clinical histories are presented as illustrative 
cases. 

Case I (II. F , Xo 19, 072) — A 29 year old white patient was admitted to this 
hospital in 1944 with the diagnosis of pulmonary tuberculosis. Pneumothorax 
was maintained for one year, but discontinued because of bronchiectasis of the 
right middle and low er lobes Right pneumonectomy was performed in November 
1945. Postopcratucly, the patient developed a bronchopleural fistula and a mixed 
empyema In January 194 C, open thoracotomy was performed to obtain more 
adequate drainage. A three stage nine rib right thoracoplasty was completed in 
February 194C The thoracotomy wound continued to drain and a Scliedc thora- 
coplasty was performed in Octol>er. The Schede thoracoplasty wound continued 
to drain. Sputum cultures taken in August 1947 were positive for acid-fast bacilli. 
Cultures of the residual empyema pocket were also positive Bronchoscopy re- 
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In this case, two extensive thoracic wall abscesses were incised and 
drained. One abscess was drained and secondarily closed in one week 
The other was drained, with removal of granulation tissue and necrotic 
tuberculous lymph nodes, and then closed to heal by first intention Both 
wounds healed without recurrence of abscesses or sinuses. This suggests 
that the use of streptomycin may render primary closure practical after 
the drainage and debridement of tuberculous abscesses. 

In tuberculous involvement of the chest wall, the importance of 
removing all necrotic bone and cartilage is stressed. During operation, 
perforation of the parietal pleura is meticulously avoided as the resulting 
infection of the pleural cavity might represent a fatal complication To 
prevent excessive pleural soiling, in the event of inadvertent pleural 
opening, the anesthetist maintains the patient on gentle constant positive 
pressure. The pleura is then promptly and completely closed without a 
pneumothorax developing. Should a pneumothorax develop in spite of 
these precautions, the air must be aspirated immediately. 

Case III (J. M., No. 19, 208) — A 28 year old white man was admitted to this 
hospital in June 1940 with the diagnosis of pulmonary tuberculosis The bilateral 
disease improved with six months of bed rest, but an elevated temperature and 
sedimentation rate persisted. In February 1947 a right psoas abscess developed 
and aspirations were positive by smear and culture for acid-fast bacilli Roent- 
genograms revealed disease of the twelfth dorsal, first and second lumbar verte- 
brae The right psoas shadow was obliterated with marked upward and lateral 
displacement of the kidney. The abscess enlarged rapidly in spite of needle aspira- 
tions and dissected mesially to the spinous processes Several draining sinuses 
also developed Spinal fusion was delayed because of the close proximity of the 
abscess and sinuses to the proposed site of incision. 

In March 1947 streptomycin, 2 gm daily, was instituted and one week later, 
under general anesthesia, a 12 cm incision was placed in the right lumbar region 
As the lumbar dorsal fascia was approached in Petit9 triangle, it was necessary 
to aspirate 1200 cc of purulent material Further exploration revealed the cav lty 
to be anteriorly several centimeters beyond the superior iliac crest, posteriorly to 
the transverse processes, superiorly to the hilum of the right kidney, and 
inferiorly into the pelv is. It was also noted that the abscess had perforated muscle 
fascia, so that the anterior wall was composed of retroperitoneal ascending colon 
and thickened peritoneum Mesially the quadratus lumborum and psoas muscles 
were necrotic and totally destroyed Postoperatively, the large sinus was fre- 
quently repacked with iodoform gauze and azochloramid dressing. The wound 
was secondarily closed in May 1947 and three weeks later a Hibbs spinal fusion 
of the eleventh dorsal to the third lumbar vertebrae was performed Streptomycin 
was discontinued in July. 

All wounds remained healed and the patient was discharged from the hospital 
in December 1947 

In this instance the location of the drainage site rendered spinal fusion 
hazardous. Even with streptomycin, the wound continued to discharge 
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for eight weeks after the initial incision. It was apparent that complete 
healing would be long. The abscessed space beneath the skin and above 
the spinous processes had obliterated, but the continued drainage from 
the incisional site precluded the adjacent clean operation of spinal fusion. 
Thus, secondary closure of the sinus was attempted to produce the es- 
sential clean skin area for spinal fusion. The secondarily closed wound 



Fig 488 — I* reopera 1 1 vc and postoperative views of a right psoas tuberculous sinus 

healed firmly and the spinal fusion was carried out through an incision 
but 3 cm. distant. There Were no complications and the patient was 
discharged from the hospital six months later. 

This was the first secondary closure performed at this institution. 
The success helped formulate our present policies concerning the use 
of streptomycin and secondary closure in the treatment of tuberculous 
abscesses and sinuses. Since this original success, there have been four 
additional similar cases and no failures. It would appear that short 
periods of streptomycin administration (about thirty-five days) are 
adequate (Fig. 488). 
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CONCLUSIONS 

1. The management of thirty-four tuberculous abscesses and sinuses 
in twenty-tn o patients is presented. 

2. Seventeen sinuses in twelve patients Mere treated by surgical 
drainage, debridement and 2 gm. of streptomycin daily Twelve or 70.5 
per cent healed in six to twenty necks There have been no recurrences 

3 Sixteen abscesses and sinuses in ten patients were treated by 
surgical drainage, debridement and secondary closure- 

a. Five patients mth eight lesions received 2 gm of streptomycin 
daily for eight to sixteen weeks. 

b. live patients with eight lesions received 1 gm. of streptomycin 
daily for two weeks prior to secondary closure, and three weeks following 
operation. 

All wounds secondarily closed healed firmly without recurrence. 
Streptomycin in a dose of I gm daily for five weeks appears adequate. 

4. Primary closure, after drainage and debridement, of a tuberculous 
parasternal abscess nith streptomycin was successful 
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THE TREATMENT OF URINARY AND GENITAL 
TUBERCULOSIS WITH STREPTOMYCIN 

Frederick Lloyd, M.D., George Baumrucker, M.D. and 
Oliver Stoxixgton', M. D. 

The tuberculous process in the urinary tract begins in the kidney. 
The renal lesion, once demonstrable clinically, has a definite tendency 
to progress and only very rarely heals spontaneously. This is largely due 
to the early formation of tuberculous calycal and ureteral strictures 
which produce a stasis of tuberculous urine in the kidney. 

Conservative medical management which is so effective in certain 
forms of pulmonary tuberculosis has proved very disappointing in renal 
tuberculosis. In fact, bed rest is harmful because it enhances urinary 
stasis. 

A cure following nephrectomy for unilateral renal tuberculosis depends 
upon the subsequent spontaneous healing of lesions in the remaining 
stump of the ureter and bladder. In such cases lesions are almost always 
present in the genitalia and in other organs in the body even though 
they may not as yet be demonstrable clinically. These lesions also must 
heal spontaneously if a cure is to be accomplished. That this often 
happens is proved by the fact that nephrectomy in unilateral renal 
tuberculosis is followed by a cure in 50 to 55 per cent of the cases, 
whereas failure to remove the kidney almost invariably leads to death 
within five years. 

In 45 to 50 per cent of the cases, however, the condition progresses in 
spite of nephrectomy, and a fatal outcome occurs, often after a long 
period of intense misery. 

The earlier cases offer a better chance of a cure following nephrectomy. 
In fact, in the earliest forms in which the renal lesion consists mainly 
of a small caseous ulcer on the summit of a single renal papilla, the 
possibility of a cure following nephrectomy is better than 90 per cent. 
Failure to remove the kidney at this stage almost invariably leads to 
progression of the lesion and a loss of the best and sometimes the only 
opportunity to achieve a cure. It requires great courage on the part of 
the surgeon to remove a kidney with a normal function, with normal 
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pelvic contours, and which, except for the presence of a minute lesion, 
is otherwise normal. Theoretically such a case would seem to be ideal 
for conservative management. The fact that the symptoms at this 
stage are often minimal or even undergo complete remission for a time 
leads to a false feeling of security; hence, conservative management is 
usually employed with disastrous end results. 

It is obvious from a consideration of the above mentioned facts that 
nephrectomy, although it has up to the present been the most effective 
weapon at our command, leaves much to be desired. 

Conservative medical management, which has been so disappointing 
in the past, will eventually prove to be the ideal method of treatment, 
and it awaits only the discovery of an antibiotic of sufficient potency 
completely to destroy the tubercle bacillus. The discovery of strepto- 
mycin raised the hope that this might be the long awaited agent 
Although subsequent investigations revealed that this was not the case, 
the use of this new antibiotic has proved to be a definite step forward in 
the treatment of urinary tuberculosis and genital tuberculosis in the 
male. 

THE RESULTS OF STREPTOMYCIN THERAPY 

In an attempt to evaluate its effectiveness, twenty-three patients with 
urinary and genital tuberculosis were treated with streptomycin, in 
daily doses of 1 gm. (in two divided doses of 0 5 gm each) for a period 
of 120 days Each patient received a complete urinary study before 
treatment and at intervals of one month during and after treatment 
Sixteen patients have completed their full course of streptomycin and 
have been observed for periods of one to eight months following com- 
pletion of the therapy. 

Among thirteen cases with renal involvement nine were bilateral and 
four were unilateral. Ten of these patients bad genital lesions. In three 
additional cases the disease was limited to the genitalia The results may 
be summarized as follows: 

The Kidney and Ureter. — In nine kidneys with positive pyelographic 
evidence of tuberculosis the bacteriological findings became negative 
in three. In five the pyelograms showed no change after treatment and 
m four definite progresssiou was noted. In one of these the kidney under- 
went rapid hydronephrotic dilatation and became funotionless during 
the period of treatment, due to ureteral atresia resulting from fibrous 
healing of tuberculous ureteral lesions. 

Six of the kidneys in this group were subsequently removed In all a 
very definite healing effect was noted but this was so far short of complete 
obliteration of the disease as not to lie of clinical significance. The most 
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pronounced healing effect was seen on the mucous membranes of the 
calyces, pelvis and ureter. 

The most striking results were seen in the ten patients with tuberculous 
kidneys showing normal pyelograms. One of these could not be cathe- 
terized for follow-up study, but in the remaining nine the bacteriologic 
findings became negative, and there was an appreciable reduction of the 
leukocyte count of the urine specimen obtained by ureteral catheter. 
The possibility of a cure, although very strong in this group of cases, 
can only be evaluated by a five to ten year follow-up study . 

The Urinary Bladder. — Eleven patients showed involvement of the 
bladder. In seven definite specific lesions were identified (tubercles, 
ulcers, granuloma). In the remaining four the lesions were more in- 
flammatory in appearance. In five cases the bladder returned to normal 
after treatment, four were improved, one remained the same, and one 
was worse 

The symptomatic improvement was most pronounced in these cases. 
Six patients had had severe symptoms with reduced bladder capacity 
After treatment the capacity was increased in four, remained the same 
in one, and decreased in one. 

Definite improvement was usually noted after four to six weeks of 
treatment. 

The lesions in the bladder have a tendency to recur after the cessation 
of streptomycin therapy jf the offending kidney has not previously been 
removed. 

Genital Tuberculosis. — Twelve patients had genital involvement. 
The results in this group were not very encouraging. Significant im- 
provement in lesions of the prostate, seminal vesicles, and epididymides, 
as demonstrated by rectal and scrotal palpation, did not occur after 
streptomycin therapy. In two patients there was a slight to moderate 
decrease in the size of the epididymis. Seven epididymides were removed 
and upon pathological study showed extensive caseous disintegration. 
In one of these definite progression with involvement of the testis oc- 
curred during therapy. Lesions in the prostate and seminal vesicles also 
progressed. Five months after epididymo-orcluectomy the rectal findings 
bad returned to normal. 

Scrotal abscesses were present in three patients. These progressed or 
showed no change under streptomycin therapy alone, however, after 
incision during therapy they promptly healed without fistula formation 
In one case bilateral scrotal fistulas and partial extrusion of the left 
testis were present following bilateral cpididymectomy. Prompt healing 
followed the administration of streptomycin. 
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The Kidney and Ureter. — In nine kidneys with positive pyelograpluc 
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in three In five the pyelograms showed no change after treatment and 
m four definite progression was noted In one of these the kidney under- 
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. STREPTOMYCIN AND SURGERY IN 
ANORECTAL TUBERCULOSIS 

E. Ransom Koontz, M.D. 

INCIDENCE AND ETIOLOGY OF ANORECTAL TUBERCULOSIS 

Various medical authors give varying figures as to the incidence of 
anorectal tuberculosis in the general population and in tuberculous 
patients. The consensus is that few of all anorectal infections and fistulas 
are tuberculous but most of such conditions in tuberculous patients are 
tuberculous. Buie, 1 in 1938, on the basis of a study of 1772 cases of anal 
fistulas at the Mayo Clinic, stated that 0.7 per cent and Grand,* in 
1940, declared that 0 5 to 0 G per cent of the general population have 
tuberculous anorectal abscesses and fistulas. According to the latter 
author 5 to 11.7 per cent of tuberculous patients suffer from anorectal 
abscesses and fistulas. Martin,* in 1946, declared that 7 per cent of 
tuberculous patients have anorectal fistulas but 72 per cent of such 
fistulas are tuberculous. 

From these figures it would appear that anorectal conditions occur 
approximately ten times more frequently in tuberculous patients than 
nontuberculous persons. However, Jackman and Buie, 4 in 1946, reported 
their analysis of 600 cases of anal fistulas at the Mayo Clinic and stated 
that 7 to 8 per cent of anal fistulas in a general hospital or clinic are 
tuberculous and in nearly all instances in which they are unmistakably 
tuberculous there is a focus elsewhere in the body. They found 88.5 per 
cent of their cases had no tuberculosis, cither in the fistula or elsewhere 
in the body, while 11.5 per cent did show evidence of tuberculosis some- 
where in the body. 

Although the consensus is that tlic tubercle bacillus is always or 
almost always a secondary invader in anorectal tuberculosis, 1 * *■ 5 * * • 7 > 8,9 
Jackman and Buie commented that they were unable to answer whether 
the tubercle bacillus is a primary or a secondary invader of anal fistulas 
and pointed out that in eleven of their cases no tuberculous focus could 
be found elsewhere in the body yet guinea pig inoculation and/or histo- 
pathologic examination of the fistula were positive. They stated that, 
as nearly as they could determine, the fistulas in this small group 

From the Department of Surgery, Veterans Administration Hospital, Oteen, North 
Carolina. 

Published with permission of the Chief Medical Director, Department of Medicine and 
Surgery, Veterans Administration, who assumes no responsibility for the opinions expressed 
or conclusions drawn by the author. 
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beidman and Ilindian 1 * in 1647, Extensive investigations of the use of 
streptomycin in tLc treatment of tuberculosis in man ami considerable 
experimental research on animals have been anti are being carried out 
Exjiericace thus far has demonstrated that this antibiotic agent is 
lienefim! in the treatment of certain types of human pulmonary and 
nonpulmonary tuberculosis but that it should not be used to replace 
but rather as an adjunct or supplement to other recognized methods 
oF therapy . i0 - a Recently Corper and Cohn, K on the basis of experi- 
mental studies, stated that streptomycin cannot be considered a cure for 
tuberculosis since »t will not destroy virulent human tubercle bacilli, 
nor wtH it completely retard their development in vivo, nor will it prevent 
a lethal issue of tuberculous infection although it Will retard such issue. 
They conclude from experimental evidence that streptomycin is no 
more than an incomplete retardant of tuberculosis in man Bogen,” 
however, in discussing tlus article, declared that he and his associates 
had many guinea pigs surviving after treatment with streptomycin 
\\ hereas the controls died many months before 

For some time the Surgical Service at this hospital has adsocated and 
practiced the same surgical treatment for tuberculous abscesses anti 
sinuses, with and without associated tuberculosis of bone, as for non- 
tubcrculous abscesses and sinuses, namely, incision with adequate 
drainage, or excision. Observing the excellent results obtained from the 
treatment of tuberculous abscesses and sinuses with this method supple- 
mented by streptomycin therapy, it was decided to utilize the vitoe 
regimen in anorectal tuberculosis when streptomycin became available 
for such use. A senes of twenty-seven cases of anorectal tuberculosis 
treated with streptomycin, in the majority of nhich the drug teas used 
as a supplement to definitive surgical incision and drainage or excision, 
comprises this study. Surgical incision or excision was performed if 
feasible m all cases unless the patient's pulmonary disease or some other 
condition contraindicated the procedures or rendered them inadvisable. 
At operation the wounds in the later cases were packed with oxidized 
gauze (oxycel) for hemostasis and all w ounds postoperative!}’ were kept 
clean and free of adhesions by swabbing with plain gauze or cotton 
applicators every other day For a varying period of time the wounds 
were packed loosely with gauze impregnated with furaern ointment 
Care was taken to assure proper and satisfactory healing from within 
to the outside 

Except for the first four patients, who received i 8 to 2 gm daily, 
streptomycin was administered intramuscularly in a daily dosage of 1 gm. 
for a maximum period of approximately 120 days or until expiration of 
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thirty clays after complete healing. Under the recently adopted protocol, 
streptomycin will be administered until healing is complete or for a 
maximum of forty-two days, whichever occurs first. Forty-two days 
have been specified as the maximum period of treatment because it has 
been determined that in the average patient the organism becomes 
resistant to the drag in about forty-five days. 

Results. — The results obtained in the series of twenty-seven cases of 
anorectal tuberculosis treated with streptomycin with .and without 
surgery are reported in detail in Table 1. The classification and activity 
of the pulmonary tuberculosis was “active, far advanced” in twenty-four 
cases and “active, moderately advanced” in the other three. The dura- 
tion of the anorectal tuberculosis prior to definitive surgical incision or 
excision and/or streptomycin therapy varied from four days to as long 
as seven years. In eleven of the cases one or more prior proctologic 
surgical procedures had l>een performed without accomplishing cure. 
In twenty-five cases one or more bacteriologic and histopathologic 
examinations were positive for tuliercle bacilli. Of the other two cases, 
in one (Case 3), the histopathologic report was consistent with tuber- 
culous etiology but not diagnostic although clinically the condition 
appeared tuberculous and had resisted treatment for seven months and 
in the other (Case 23) the histopathologic report was “probably tuber-, 
culous” but not conclusively diagnostic. 

As shown in Table 2, the smear was positive in only two cases, the 
guinea pig inoculation positive in eight cases, the culture positive in 
fifteen cases and histopathologic examination positive in nineteen of the 
twenty-four cases in which biopsies were taken, one of which was “prob- 
ably tuberculous ” In two additional cases the histopathologic report 
was “possibly tuberculous but not diagnostic.” Acid-fast bacilli were 
found microscopically in the pathologic section in thirteen of the nineteen 
cases 

Toxic reactions occurred in only seven cases or 25 9 per cent as mani- 
fested by vertigo in six patients, one of which also had a transient 
pruritic papular dermatitis, ami the other patient developed an elevated 
blood nonprotein nitrogen and granular casts in the urine necessitating 
discontinuance of the drug. A “healed” result was obtained in twenty- 
three cases, or 85.2 per cent, ami improvement in the other four cases 
or 14 8 per cent, with maximum improvement in one case and slight 
anti probably temporary improvement in the remaining three. In the 
twenty-seven cases definitive surgical incision or excision supplemented 
by streptomycin therapy was performed in nineteen cases or 70.3 per 
cent with resultant complete healing in all. In the eight cases in which 
streptomycin was administered without definitive surgical incision or 
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TAIU.K 1 — Conical Results fRosr Streptomycin Therapy with and 



J Anorectal Condition 

- 


CaffP 

ci«« ; 

fi cation j Diagnosis j Duration 

Prev iou s 
Therapy 

V ,T 

(Other than limps}) 

1* 

t'A, I Fistulas, anal A perineal i tjn 
»«t»e 1 fistulas, multiple (5), tu- 
J bereulous 

I A D IJJJ 

1 A D 1913 

E'ei'inn Of fistulas 

11 '15 18 

5 

FA. | Pinus, perunal, rwnlual | 8 inoe 

Excision of anal 
ulcer S/2, 48 

None 

S* 

MA. I Ulcer Annus, residual of | C) mas 
active i fistulectomy, Clinically 
j tuberculous 

1 istulectomj 
7,30/18 

Inn-ion ol sinus 1/10/47 


PA, | Fistula, anal, tuberculous i n mo* 
acme < 

1 : 
i 

I A D of perianal 
abeceeJ Sept 

1911 

1- I'tulectomy 11, '30/48 

s 

P J Ulcer A fissure, perianal. ! 2 mos 
active 1 tuberculous j 

None 


- 

ifA, | Abscess, perirectal, A ul I IS mos 
active 1 cer, rectal, secondary to ! 

1 7B ol prostate | 

None 

1 A D of abscess uitli 
biopsv forceps 2/1/47 

’ 

PA 1 Radial ulcers, rectal A j 11 mos 
active 1 perianal, residual of etci- ! 

^ birciiluus j 

Erection o(2«nal 

8/21 M8 

None 

*• 

1 A, | Aliircw perianal, tuber I Not 
aetivc | culoua j known 

None 

I A n of abrceos 7/89/17 

’ 

MA. 1 Alwcess A Minus, perianal. 1 t mos 

I A Dol perianal 
absce's 4, 10/47 

Ftemoa of abscess A 
sinus 9/2/47 


1 A, i Alisrcss, pcruinst, tulier I 1 month 

None 

1 A D of abscess 7/10/47 


rA, J Fistula, anal, ulcer, per 1 4 jrs 
active 1 meal abscess, rt buttocks 

1 

1 1 

None 

lADofabeceesA partnl 
exriai, m oi ulcer 9/28/47 
rutuleelotay A excision 
ol residual abscess 1/30/48 
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without Surgery in Twenty-seven Cases or Anorectal Tuberculosis 


Streptomycin Therapy : 

Results 

Mas. 

HeSled 

Remarks 

Duration 

Whs. 

Dosage 

Daily 

(era ) 

Toxicity 

Heeled 

Other 

6/27/46 to 
9/26/46 
10/26/46 to 
12/24/46 

13 

8} 

1 8 

None 

Yea 

4/16/47 


8 

Discharged arrested 
12/20/47. Healed. No 
follow-up. 

1/30/47 to 
2/26/47 

4 

1 8 

No.. 

Yee 

2/10/47 


14 

Discharged arrested 
4/7/48. Healed. Strep- 
tomycin supplemen- 
tal to pneumonectomy. 

2/10/47 to 
5/10/47 

13 

2 0 

Severe vertigo, 
tinnitus & 

Yea 

4/14/47 


6 

. 

Discharged AWOL 
10/12/47, MA. active 
Healed. No loUow-up. 

2/11/47 to 
5/12/47 

15} 

2.0 

Severe vertigo 

7 healing 
1/30/47. 
Remained 
healed 

- 

51 

Disciplinary discharge 
7/25/47, FA, active 
‘Reeled. Streptomycin 
given for other extra - 
pulmonary TB. No 
follow-up. 

6/ 9/47 to 
10/ 7/47 

17 

1 0 

None 


~ 

21 i 

Discharged AWOL* 
10/18/47, FA, active 
Healed No follow-up 

6/16/47 to 
10/29/47 

m 

10 | 

None 



1 

Discharged AWOL 
11/10/47, MA, active 
Reeled. No follow-up 

8/ 1/47 to 
12/ 1/47 

m 

1 0 

None 


fg 


Rehab. Oneulcer com- 
pletely healed. Site of 
other ulcer almost 
healed Clean denuded 

3/ 9/47 to 
12/16/47 

20 

1 0 

Mild vertigo 

Yea 

12/26/47 



Became psychotic. 
Transferred NP Hasp 
2/13/48 FA, active. 
Reeled Streptomycin'', 
given for GU TB. No 
follow-up. 

8/23/47 to 
12/ 5/47 

14 

1 0 

N„„. 

Yes 

10/10/47 



Discharged AWOL 
2/14/47, MA, active. 
Healed No follow-up 

8/28/47 to 
11/ 8/47 

10} 

1 0 

N„„. 

Yes 

9/22/47 

- 

8} 

Hospitalised, FA, ac- 
tive. Healed. 

10/21/47 to 
4/12/47 

24} 

2 0 

Severe vertigo 

Yee 

5/29/48 


1 

Hos p ital li *d , FA, act., 
imp.. Almost healed 
4/12/48 Completely 
healed 5/29/48. Spu- 
tum converted 










1650 


E. RANSOM KOONTZ 


Duration 

J l__. 


1 A Dof perianal Non 
abscess & inci- 
sion of fsfulas 
S/23/47 


Abscess A sinuses, multi- 5 ni 
pie (2), perirectal, tuber 
culoua 


Reposted I A D Fxcision of sinuses (< 
(overseas! Fis- servative) 1/13/48 
tulectomy 1U43 


18* FA, Fistulas, anal, (2) ext 1 >r Nona 

active ; openings, & abscess, peri- 
! anal, tuberculous 

19* F\, Fistula, anal, & abscess, 7 yra None 

active perianal (coccygeal re- 
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Continued 


Streptomycin Therapy 

Results j 

Mos 

Healed 

Remarks 

Duration 

Whs 

Dosage 

Dailj 

(gm i 

Tozictty 

Healed 

Other 

7/11/47 to 
9/20/47 
11/12/47 to 
1/16/4$ 

9 

9} 

1.0 

1 0 

Elevated NPN 
(40 5), granu- 
lar casta in 


Slight 

fistula 

closed, 2 
fistulas 
persist 


Hospitalized, FA, 
active Only slight 
drainage Streptomj - 
cm disc't because of 
eleiatcd NPN & or- 
ganism resistant 

11/15/47 to 
2/18/4$ 

131 

1 0 

None 

Yes 

1/19/4$ 

— 

u 

Discharged AWOL 
2/25/4$, TA, acti> e 
Healed. No follow-up 

12/ 8/47 to 

4/ 5/4S 

17 

1 0 

None 

Yes 

3/18/4$ 

" 

21 

Hospitalized, FA, ac- 
tive Healed 

12/23/47 to 
4/20/49 

17 

1.0 

None 

Yes 

2/2/4$ 


4 

Hospitalized, FA, ac- 
tive Healed Strepto- 
mj cm pulmonary pro- 
tocol. 

1/ 6/48 to 
2/27/4$ 
(died) 

7i 

1 0 

None 

Yes 

2/2/4$ 


I 

Died of FA Pulm 

TB 2/27/4$. Strepto- 
mycin laryngeal pro- 
tocol Heated at death 

1/19/48 to 1 
3/18/4$ 1 

l ^ 

1 0 

None 

Yes 

2/11/4$ 

— 

3i . 

Hospitalized, FA, ac- 
tive Healed 

2/ 1/4$ to 
3/19/48 

l 

1 0 

None 

Yes 

2/14/4$ 

— 

3J 

Hospitalized, FA, ac- 
tive nealed 

V 4/48 to 
-3/ 1/4$ 
llefu»ed 

3J 

1 0 

Psychoneu- 
rotic exaggera- 
tion of vertigo 
& ataxia Pru- 
ritic papular 
dermatitis, 

Yes 

2/27/4$ 


3) 

Hospitalized, TA, ac- 
tive Hesled 

2/ 6/4$ to 
«/ S/4S 

17 

1 0 

Slight vertigo 

Yes 

5/13/4$ 

~ 


Hospitalized, FA, ac- 
tive Healed. 

6/ 4/47 to 
10/ 2/47 

2/ 6/4$ to 

6/ 5/48 

17 

Not 

1 0 


Yes 

5/29/4$ 


1 

Hospitalized FA, ac- 
tive 1st course strep- 
tomycin-laryngeal 
protocol — stopped 
drainage but drainage 
recurred Insufficient 

2/17/4$ to 
be discon’t 
6/15/4$ 

data 

1.0 

Nob. 

Yes 

8/1/49 

_ 

i 

Hospitalized, FA, ac- 
tive Healed. 
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TABLE 1 - 


Putin 

Anor*rt*l Condition 



Cm* 

Chun- 

Diagnosis 

Duration 

PW'taiu 

Tbtrauy 

(Other shut Riojwj J 

25 

FA, 

FJ«sl», *n«2, botMatae 
type, A ole**, KCtkS, t>rob- 
efcly lubmuloa* 

4yr» 

Sr} he 

None 

St ’ 

FA, 

Alwwi, p*ruivt), latjW' 

S »b« 

Non* 

I £D of »l»c we 11/29/17 

* 

f*. 

Fi* Ctlh i »u\f , I •' bwcii lou* 

2 m« 

None 

Fntuf«.to»y 2, 20/41 

it 

*A. 

Sibua i. *be«**. ptmtMl 

(rocrrfm) ration}. luber- 

3 yn 

None 



FA, 

WtlVB 

Abm-w, p tuber- 

tSUilSUa 

4 d»y» 


I * D of ib«iM S/7/48 

Tout 

*nd 

24 FA 
JMA 


4 <J» in 

n 

19 

to n 

FA, JfA - tn 

1 *dv»no«.J. moderately tdt%ne*i 




I k D *» In-citton and <bvn>«« 

• Tr«*t«f both by operation end Mreptomysin 

excision only four, or 50 per cent, healed while in the other four cubes 
maximum improvement was secured in one and slight improvement m 
three 

Although a tuberculous anorectal condition may rarely heal spontane- 
ously and medical writers at times make broad statements to the effect 
that, if proper and adequate surgery is performed, anorectal tuberehlOsis 
will usually heal, it is well known that if healing occurs it is delayed in 
comparison with nontuberculous conditions and in an appreciable per- 
centage of cases this type of tuberculosis will not heal in spite of proper 
and adequate surgery or if it heals it will recur later. At this hospital 
during the period of the cases reported, surgery alone, without supple- 
mental streptomycin therapy, was performed m two cases of tuberculous 
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Concluded 


Streptomycin Therapy 

Results J 

Moa 

Since 

Healed 

Remarks 

Duration 

Wls 

Dosage 

Daily 

(8 ra 0 

Toxicity 

Healed 

Other 

2/26/43 to 
bo diacon’t 
6/25/43 

141 

to 

date 

1.0 

N„„. 


Slight 


Hospitalized, FA, ac- 
tive Drainage mark- 
edly decreased. Fistula 
& ulcer persist. 

3/ 8/43 to 
be diacon’t 
6/12/48 

14 

to 

date 

1 0 

N ““ 

Yes 

5/13/48 


I 

Hospitalized, FA, ac- 
tive nested 

3/11/4$ to 
be discoa't 
6/28/4$ 

16 

date 

1 0 

No„. 

Yen 

5/29/48 

- ] 

1 

Hospitalized, FA, ae- 
tive Healed. 

4/ 1/48 to ' 
5/14/43 1 

6 

1.0 



Slight | — 

imp J 

j 

Hospitalized, FA, ac- 
tive Streptomycin in- 
cidental to open pneu- 

monolysis. Sinus 

closed 5/21/48 but re- 
opened 5/29/48, Draio- 
j age decreased. 

12/ 3/47 to 
12/23/47 
5/11/48 to 
«/ 5/48 

3 

4 

1 0 

1 0 


Yes 

5/26/48 


1 * 

I 

Hospitalized, FA, ac- 
tive 1st course strep- 
tomycin supplemen- 
tal lobectomy. Healed 

27 

100% 

3) 

211 

1 

1 

\ 7 

25 9% 

i 

23 

*5 2% 

4 imp 
145% (1 

3 alight 

! - 

i 

i 



anal fistula and in four cases of tuberculous perianal abscess with ap- 
parent healing in five cases but unsuccessful result in the sixth case. 
To date ‘there has been no recurrence in the "healed” cases. The fact 
that prior surgery had been performed without success or with recurrence 
after apparent healing in eleven of the reported cases is indeed significant. 
Garnet, 2 in 1940, reported sixty-eight cases of perianal infections treated 
by radical surgical excision, with resultant healing in 72 per cent (forty- 
nine cases) but healing did not occur until after four months or more in 
fourteen instances. He stated that the following authors had also re- 
ported the following percentages of cures from surgery alone: Martin, 
87 per cent; Berry, 72 per cent; and Chisholm* 98 per cent. However, 
careful study of the reference given as authority for Chisholm’s results 
fails to reveal any mention of percentage of cures. 

In the nineteen citses reported herein in which streptomycin and defin- 
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TABLE i 

Dicirmouxiic and Pathologic Ex amis atioss in Twestt-seaen C ases of 
Anorectal Tcbehctlosis Treated bt J^treptomtcin Therapt iaitii 
AND wrtnoirr SrBGERT 


Case 

Smear 

Culture 

Guinea Pig Biopsy Ilistologi- 
■ Inoculation tally Tuberculous 

Acid-Fast 
Bacilli Foum 

!• 

(No examinations prest reptomy cm) 

Neg i Neg None 

Yes 

No 

3 

None 1 

None 

Norm 

Yes 

No 

3* 

Neg 

Neg 

Neg 

Possible Not 
diagnostic 

No 

4* 

None 

None 

None 

Yes 

les 

5 

Neg 

Pox 

None 

^es 

Yes 

6* 

Neg 

Pox (pus 
ami biopsy) 

Neg 

kes 

No 

, 

Neg 

Pos 

Neg 

Possible Not 
diagnostic 

No 

ft* 

Neg 

Pos 

None 

None taken 

- 

9* 

Neg 

Neg 

Pos 

Yes 

No 


PoS 

Pos 

Pos 

\*» 

le. 

11* 

Prior to streptoniy cm 

Neg 1 P..a 

None 

les 

\es 


During streplom'cm 

Neg Neg 

None 

Yes 

No 


Trior to 1st 

None 

course of streptomycin 

None None 

Yes 

No 


After 1st course of streptomycin 

Neg Neg Neg 

None taken 

_ 

13* 

Neg. 

Pos 

Soar 

Yes 

Yes 

14* 

Nrg- 

Neg 

I’os 

Yes 

Yes 

15* 

Neg. 

Pos 

' Neg 

No 

No 

16 

Neg j 

Neg 

j Neg 

Ym 

les 
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TABLE 2 — concluded 


Case 

Smear 

Culture 

Guinea Pig 
Inoculation 

liopsy Histologi- 
cally Tuberculous 

Acid-Fast 
SaciUi Found 

17* 

Neg 

Neg 

Neg 

Yes 

Yes 

1B * 

Neg 

Neg, 

Neg 

Yes 

Yes 

19* 

Neg 

Pos 

Neg 

Yes 

Yes 

20* 

Neg 

Neg 

Pos. 

T - 

Yes 

21 

N«S 

Pos 

Pos 

No 

No 

22* 

Neg 

Pos 

Pos 

Ye. 

Yes 

23 

Neg 

Neg 

Neg 

Yes 

(probably) 

No 

21* 

Neg 

Pos 

Pos 

No 

No 

25* 

Neg 

Pos 

Pos 

Yes 

Yes 

26 

Pos 

Pos 

None 

None taken 

- 

27* 

Neg 

Pos 

Neg 

No 

No 

Total 

2 

Positive 

15 

Positive 

8 

Positive 

19 

Positive 

13 

Positive 


* Treated both by operation and streptomycin. 


itivc surgery were combined, healing in general was comparatively 
prompt except in Cases 1, G, 11, 15, 22 and 24. In Case 1 the patient had 
received a prior thirteen weeks’ course of streptomycin terminated only 
one month prior to surgery combined with a second course of strepto- 
mycin. In the light of present knowledge, the organism in all probability 
had become resistant to the drug. Case G was a perirectal abscess second- 
ary to tuberculosis of the prostate and streptomycin was not admin- 
istered until nineteen weeks after incision and drainage of the abscess. 
In Case 11 no attempt was made to treat surgically the anal fistula until 
fourteen weeks after starting streptomycin, to determine the effect of 
the drug alone. In Cases 15, 22 and 24 streptomycin was not administered 
until twenty-three, twenty-three anil a half and fourteen weeks respec- 
tively after surgery owing to delay in obtaining a positive bacteriologic 
or histopathologic examination to satisfy the requirements of thestrepto* 
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raycin protocol. In several other cases a similar but shorter delay oc- 
curred and if it had been possible to administer streptomycin more 
promptly the period required for healing would probably have been 
shortened. Also, in Case 4, questionable healing had already occurred 
as the result of surgery prior to the administration of streptomycin. If 
these seven cases are deleted the period required for complete healing 
after definitive surgery was twenty-nine to 150 days or an average of 
10 7 weeks, and after commencing streptomycin the healing period was 
thirteen to 130 days or an average of 7,8 weeks. In the case which re- 
quired 150 and 139 days after surgery and starting streptomycin re- 
spectively (Case 8) the patient was prepsychotic and refused to cooperate 
in the postoperative treatment. In fact, this patient eventually had to be 
transferred to a neuropsychiatric hospital for treatment of a definite 
psychosis. 

The results obtained in these nineteen cases in which definitive surgical 
incision or excision, supplemented by streptomycin therapy, was per- 
formed, are significant and most gratifying since complete healing oc- 
curred in 100 per cent with no recurrence. It is believed that the use of 
streptomycin supplemental to surgery is of definite value in the treat- 
ment of anorectal tuberculosis in that it increases the percentage of 
permanent cures, shortens the period required for healing, reduces or 
practically eliminates purulent discharge after a week to ten days and 
produces healthier granulation tissue postoperatively. Streptomycin 
therapy also is protective against spread or exacerbation of the pul- 
monary tuberculosis during surgical treatment. 

Under streptomycin protection a less extensive proctologic surgical 
procedure may be performed with an excellent prospect of cure in 
selected cases in which a more radical procedure is contraindicated or 
deemed not advisable. For instance, it has been found that fistulotomy 
instead of fistulectomy has resulted in complete healing in cases of 
extensive anal fistulas and perianal sinuses where the more radical 
procedure would have necessitated severance of the internal anal sphinc- 
ter and a large gaping wound. If surgery is contraindicated or not deemed 
advisable, streptomycin therapy alone may be administered with possible 
cure but the results will not be as gratifying as when surgery is supple- 
mented by such therapy. In Cases 2 and 21 streptomycin alone closed 
a tuberculous perianal sinus and a rectal fistula, although the latter has 
not been observed long enough to be certain that healing will be per- 
manent. However, in two other cases (1 and 11) streptomycin alone 
failed to close anal fistulas after prolonged treatment whereas the fistulas 
did close and heal after surgical excision In three other cases (12, 23 
and 26) streptomycin alone also failed to close the fistulas and these 
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persist. In tuberculous ulcers complete healing if it occurred under 
streptomycin therapy was a prolonged process and therefore it is be- 
lieved that excision of this type of lesion whenever feasible would prob- 
ably increase the chances of success and shorten the period of healing. 

SUMMARY AND CONCLUSIONS 

1. A series of twenty-seven cases of anorectal tuberculosis treated 
with streptomycin with and without definitive surgery has been reported 
with most gratifying results. 

2. Streptomycin therapy supplemental to surgical incision or excision 
is believed to be effective in healing anorectal tuberculosis. One hundred 
per cent of the cases so treated in the series reported were healed. 
Streptomycin should be used not to replace but as an adjunct to recog- 
nized proctologic surgical procedures. Neither should it replace proper 
and meticulous postoperative treatment which is of great importance 
and should not be neglected. 

3. In selected cases in which surgery is contraindicated or deemed 
inadvisable, streptomycin therapy alone may be utilized with some 
promise of success but the results will not be as gratifying as where 
surgery and streptomycin are combined . 

4. Streptomycin therapy makes possible in certain cases the per- 
formance of a less extensive surgical procedure than formerly would have 
been justified, 

5. Streptomycin therapy enables the .surgeon to institute surgical 
treatment of anorectal tuberculosis at an earlier stage in the hospitaliza- 
tion and treatment of the patient with pulmonary tuberculosis and 
serves as a protection against spread and exacerbation of the pulmonary 
disease during surgical treatment. 

G. It is believed that streptomycin therapy supplemental to surgery 
definitely shortens the postoperative period required for healing and 
will prevent recurrence. There has been no recurrence in the cases so 
treated 
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STREPTOMYCIN THERAPY IN 
ORTHOPEDIC TUBERCULOSIS 


Felix Jansey, M.D., Bradley W . Carr, M.D. and 
Edward A. Millar, M.D. 

The diagnosis of tuberculosis of bones and joints always presents a 
serious problem of prolonged therapy, progressive disability and con- 
siderable expense. It is distressing to reflect that every instance of 
orthopedic tuberculosis represents a failure of prevention, and, too often, 
a failure of early diagnosis. Although this form of tuberculosis is among 
the oldest known afflictions of the skeletal system which has been care- 
fully observed and evaluated, very little progress has been made in its 
treatment. 

Any possibility of improvement in therapy justifies critical study. The 
early reports of streptomycin showed promise. In June 1946 the Veterans 
Administration began a joint investigation to determine the merits 
of streptomycin in human tuberculosis therapy. In Hines Hospital this 
program was under the direction of a local streptomycin committee 
headed by Dr. Arnold Shamasldn. After this general program was in 
operation for several months, a somewhat more detailed study directed 
to the special problem of tuberculosis of bones and joints was begun in 
February 1947. In addition to the members of the streptomycin commit- 
tee, an orthopedic consultant and orthopedic residents were assigned to 
make a special survey and follow-up program of these cases. It is quite 
obvious that a number of years will be required before any definite 
conclusion can be presented. Nevertheless, it was felt that the relative 
uniformity of results observed in our twenty-two cases and the paucity 
of reports in the literature indicate that our observations should be more 
widely known. 

The background and plan of investigation has been clearly presented 
in Veterans Administration Technical Bulletin TB 10-34 — August 5, 
1947. In the selection of cases it was agreed : 

A. That all cases would be observed for at least sixty days prior to 
the initiation of streptomycin treatment, and of these, only such cases 
as failed to make satisfactory improvement under commonly accepted 
methods of therapy would be considered. 


from the Department of Surgery, Veterans Administration Hospital, Hines, Illinois 
and Northwestern University Medical School. 
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B. That the diagnosis of tuberculosis be substantiated by positive 
guinea pig inoculation and cultures, or in inaccessible tuberculosis such 
as tuberculous spondylitis, that luiequivocably positive roentgenologic 
findings be required to corroborate the diagnosis 

C. That moderately advanced or far advanced disease would be 
accepted provided that the life expectancy was at least twelve months 

D. That patients during therapy remain on substantially the same 
daily regimen including physical activity during streptomycin therapy 
as had been maintained prior thereto. 

E That no additional movations in therapy he initiated during the 
course of streptomycin treatment. 

These patients were observed and treated concurrently with a .sub- 
stantially similar group that did not receive streptomycin 

At the onset of the orthopedic study the routine dosage was 2 gm of 
streptomycin intramuscularly every twenty-four hours. This was 
divided as follows 0.4 gm was injected at four hour intervals from 8 
A M. to midnight, the 4 a m. dose being omitted for the convenience of 
the patient and nursing staff 

Detailed observation of the patient was made before and during the 
treatment to protect him and provide essential information An attempt 
was made to keep thc-e observations sinple, but they did prove very 
burdensome. 

The streptomycin investigation liegun with Dr Bradley Carr as the 
resident in chargc-until June, when part of this work was taken over by 
Dr Edward Millar Although patients with orthopedic tuberculosis are 
on several different services, they are seen by the same orthopedic 
consultant and the streptomycin committee 

CASE STUD\ 

At present we are presenting a brief survey of tw enty-two cases They 
included: spinal (four dorsal, seven lumbar, and one sacrum), pelvic 
(one sacroiliac, two ilium, and one hip joint), others (four knee [one 
bilateral] four ankle, one shoulder, one elbow, one wrist, one phalangeal, 
one sternum, and two ribs.) Of this group, sixteen cases had a total of 
twenty-one draining sinuses, all of which closed within a period varying 
from ten to eighty-four days, an average of thirty-five days. Two of 
these patients subsequently began to drain again and required surgical 
treatment following the first course of streptomycin Of the twenty- 
two cases, seven received daily dosages of 1 gm , and the remaining 
fifteen averaged 2 gm per day Thirteen patients had some dizziness 
Four of these had other complications (two, blurring of vision, one, 
deafness, and one, mild vesicular dermatitis). Of those v ho did not have 
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dizziness, only two had complications. One of these had mild blurring 
of vision and the other an exfoliative dermatitis. 

We particularly wish to call your attention to one patient , a 2(> year 
old male, who originally presented a painful lesion of the elbow, which 
was biopsied and left a draining sinus. The biopsy showed a tuberculosis 
of the ulna. Subsequently he was observed to have additional tuber- 
culosis of the left humerus, left scapula, and a swollen left knee. This 
swelling of the knee was prominent and progressed despite rest and a 
brief period of immobilization in bed. Repeated cultures from aspirated 
knee joint fluid were positive for mycobacterium tuberculosis. There was 
marked discomfort, and motion was limited to less than 10 degrees 
because of pain. At the completion of 120 days of streptomycin therapy, 
his draining sinus of the elbow had closed, the knee joint had returned 
to normal size, and he was able to flex it about 80 degrees, and he had 
gained about 10 pounds in weight. Four months later he had a full range 
of motion of both knees, no evidence of discomfort, and the affected 
bone of the ulna, humerus and scapula showed distinct evidence of 
regeneration of bone and return to normal appearance. Ordinarily, any 
joint which showed a positive culture of tuberculosis either progressed 
or ended up as a stiff unyielding joint. This striking improvement sug- 
gests that at least in some instances streptomycin will be useful in 
preservation and restoration of tuberculous joints. 

STREPTOMYCIN THERAPY 

Disadvantages. — The disadvantages of streptomycin therapy are 
common to many drugs. 

1. Frequency of dosage. Obviously any medication which requires 
repeated intramuscular injections each day is less pleasant than oral 
medications, or infrequent dosage. Patients soon become accustomed 
to daily injections, however, and do not seem too displeased, even after 
prolonged treatment. 

2. The expense and need for hospitalization to administer strepto- 
mycin therapy may be minimized by improving production and perhaps 
by subsidies. 

3. Complications and reactions in our series were substantially like 
those in any other group under streptomycin therapy. They were 
transient and minimal and did not require cessation of treatment. These 
included: auditory (tinnitus, vertigo, nystagmus and deafness) ; dermato- 
logic (transient rashes, herpetic lesions of the month, and maculopapular 
rashes) ; general (headache, malaise and lassitude). 

Advantages.— Streptomycin therapy offers the following advantages: 

1. Improvement in general attitude anti feeling of well-being was 
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consistent in every patient. At first it was thought that this response of 
the patient might be due in part to the psychic stimulation of so much 
attention, and furthermore, a new program usually stimulates the 
patient’s response. However, inasmuch as almost every patient re- 
sponded in this manner, the factor of psychic stimulation must be 
considered minimal . 

2 A distinct improvement jn appetite and a noticeable gain in weight 
lias been the universal rule 

3. Where pain has been a factor, it diminished with the beginning 
of streptomycin therapy anil in a comparatively short time became 
minimal or absent. 

4 The patients consistently appeared able to rest better and to sleep 
with less restlessness and for longer periods. 

5. There was always a diminution in exudate and, where sinuses were 
present, they closed over in a period of sixty days in most instances 

6. There was no advance of lione changes such as destruction or ostco 
rnalacia 

7. When abscesses were present without drainage, they spontaneously 
receded in most instances 

8. There wns a diminution in the sedimentation rate 

9 There was a reduction of period of hospitalization. 

10. Restoration and preservation of joint function was general. 
There is diminution in amount of joint fluid and associated swelling, 
reduction of pain, and increased range of motion evidenced unquestion- 
ably in one case observed for more than a year 

CONCLUSIONS 

1 . Cases should be carefully evaluated before therapy. 

2 Therapy should be carefully observed throughout its course 

3 Streptomycin is not without danger 

4 Streptomycin appears to arrest progress of osseous and joint 
tuberculosis and makes the patient feel better. 

5 Streptomycin is not a substitute for surgery, but should rather lie 
considered as a useful adjuvant to the proven principles of tuberculosis 
therapy 01 tranquility and repose, (2) excellent nutrition, (3) a wise, 
considerate, and understanding physician, and (4) a high degree of 
patience 



TOXIC REACTIONS TO STREPTOMYCIN IN PATIENTS WITH 
PULMONARY TUBERCULOSIS HAVING 
THORACIC SURGERY 

Wilson Weisel, M.D., Harry Barell, M.D. and 
John D. Steele, jM.D. 

The toxic reactions occurring during streptomycin administration 
have been fully described in previous articles. 1-11 The purpose of this 
report is to describe toxic reactions encountered during prophylactic 
streptomycin therapy in a group of patients undergoing surgical treat- 
ment of pulmonary tuberculosis, in whom sufficient time has elapsed 
since completing their therapy to evaluate their clinical status. 

The patients studied in this evaluation consisted of thirty cases, 
meeting bactcriologic and other diagnostic criteria, who were chosen 
by lot to receive prophylactic streptomycin while undergoing surgical 
therapy as outlined in the Veterans Administration Streptomycin 
Surgical Protocol. Twenty-nine of the patients studied had thoraco- 
plasties and one patient had a lobectomy. These patients were treated 
between February and December of 1047. 

There were fourteen patients who manifested toxic reactions suffi- 
ciently severe to warrant interruption and/or cessation of therapy. 
These patients were all in the group of cases given streptomycin prophy- 
lactically while undergoing thoracoplasty. The primary toxic symptoms 
and signs observed in these patients were nausea and vomiting, skin 
rashes and vertigo. Severe nausea and vomiting were noted in eight 
patients. Severe skin rashes occurred in three patients; in two the rash 
was maculopapular in character and in one the skin disturbance was 
morbilliform and urticarial in nature. Marked vertigo was noted in 
eleven patients. Eight of these patients presented two of the toxic 
symptoms or signs mentioned but none presented all three. 

Interruption of streptomycin therapy was necessary in eleven of the 
patients described, and complete cessation of therapy prior to completion 
of surgery was necessary in nine patients, six of whom were also included 
in the group whose therapy was interrupted and restarted prior to final 
cessation. 
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Thirteen of the fourteen patients received an initial dose of 2 gm of 
streptomycin daily, given in divided doses, and one patient received 
an initial dose of 1 gm. daily. In six of the patients in whom therapy was 
interrupted the initial dose was 2 gm. daily and the dosage following 
interruption was I gm daily; three of these patients were carried to 
completion of their therapy without cessation on this dosage. A study 
of the vestibular reaction to caloric stimulation in this group of fourteen 
patients revealed a diminished vestibular response in twelve patients 
This diminished vestibular response was noted four to six weeks after 
beginning therapy. In all twelve of these patients the vestibular response 
had returned to normal at the time of this report This return to normal 
of the hypofunctioning vestibular nerve occurred four to twelve weeks 
after cessation of streptomycin therapy. In none of these patients was 
an appreciable deafness encountered as evidenced by audiometnc de- 
terminations. In three patients of the prophylactic group who did not 
show marked toxic reactions, the vestibular response continues to show 
marked reduction at the time of this report although these patients were 
able to walk well, experiencing their only difficulty wheD walking in the 
dark. 

In two patients showing tone manifestations, coincidental blood 
changes were also noted. In these patients a clinical course suggests c 
of infectious mononucleosis was encountered. In addition, transient 
lymphocytosis and positive heterophil agglutination reactions were 
present, but these findings cleared with continued streptomycin therapy 
and did not recur 

There were fifty-eight thoracoplasty operations or stages performed 
on the fourteen patients considered. A minimum of three stages and a 
maximum of five stages were performed per patient, an average of 
stages per patient The time interval between stages varied from tw r o 
to eight weeks, the average time interval being three weeks There was no 
evidence of tuberculous extension or spread noted in any of these pa- 
tients during this surgery. The causes of operative delay betw een stages 
were toxic streptomycin reactions in four patients, a gastric ulcer in one 
case and infectious mononucleosis in two. 

AH of the patients in this series were males The ages of the patients 
varied from 22 to 58 years, and the average age was 32^ years. The 
patients had been observed in these hospitals a minimum of five months 
to a maximum of two years prior to the beginning of thoracoplasty. 
The pulmonary lesions observed in this group of patients were \ ariable 
as to extent and duration but in general they were fibrocavitary m 
type. There were no serious toxic manifestations of streptomycin other 
than those described. 
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CONCLUSIONS 

1. Out of a group of thirty patients to whom streptomycin therapy 
was given prophylactically in the course of thoracoplasty for pulmonary 
tuberculosis, fourteen patients were reviewed in whom toxic reactions 
occurred 

2. In this group of patients, eleven required interruption of the strepto- 
mycin therapy, and nine required eventual complete cessation of the 
drug because of the toxic manifestations. 

3. It was our impression that toxic reactions to streptomycin were 
more severe or were less well tolerated in surgical patients than in 
medical patients 

4. Furthermore, it was our impression that toxic reactions to strepto- 
mycin were more likely to occur with daily dosage of 2 gm. than with a 
daily dosage of 1 gm. 


REFERENCES 

1 Allison, S T and Nilsson, J. M. N. Treatment of Pulmonary Tuberculosis with 

Streptomycin. Am Rev Tuberc 56-505-588 (Dec ) 1047 

2 Brown, II A and Hinshaw, II C Toxic Reaction of Streptomycin on Eighth Nerve 

Apparatus Proc Staff Meet ,Mojo Clin.2I 347-352 (Sept 4) 1940 
3. Canada, R. O (in collaboration with Pitkin, S T , Hemstead, G. W„ Jacobson, G , 
and Funk, W.)- Streptomycin Therapy in Progressive Pulmonary Tuberculosis 
Preliminary Report of Clinical Investigations in 37 Patients. Am Rev Tuberc 
56 508-533 (Dec ) 1947. 

4 Cassidy, IV. A. and Dunner, Edward Pulmonary Tuberculosis Treated with Strepto- 

mycin Am. Rev Tuberc 5C 552-504 (Dec ) 1947 

5 Council on Pharmacy and Chemistry Streptomycin JAMA. 135 889 (Nov 29) 

1947 

0 D’Esopo, N D. and Steinhaus, J E Streptomycin Therapy Am Rev. Tuberc 
56 587-605 (Dec) 1947 

7 Heilman, D II , Heilman, F R , Hinshaw, II C , Nichols, D It and Ilerrell, \Y E. 

Streptomycin, Absorption, Diffusion, Excretion nnd Toxicity Am. J M Sc 
210 576-584 (Nov ) 1945 

8 Hinshaw, II C. and Feldman, W II Streptomycin in Treatment of Clinical Tubercu- 

losis, Preliminary Report. Proc Staff Meet , Mayo Clin 20 313-318 (Sept. 5) 
1945 

9 Hinshaw, II C , Feldman, W II and Pfuetze, K II Treatment of Tuberculosis with 

Streptomycin, Summary of Observations on 100 Cases. J A hi. A. I5?-778-782 
(Nov 30) 1940 

10 Parnall, Christopher, Brock, B L and Moyer, R E Streptomycin iu the Treatment 

of Pulmonary Tuberculosis Am Rev Tulierc 56 505-578 (Dec ) 1947. 

11 Streptomycin Committee, Veterans Administration, Washington, D C • The Effect of 

Streptomycin upon Pulmonary Tuberculosis, Preliminary Report of a Coopera- 
tive Study of 223 Patients by the Army, Navy nnd Veterans Administration Vm 
Rev Tuberc 56-485-507 (Dec ) 1917 








KiC.K 


,M,tA TO 27 «” “ (' 91 °- 1948) 


•r* 9 " ”, si »««■«. <»i» 

neiirol<>K'e f,,nl ! 

<« . ™*_ on »ic cw , im. 

; 

*££*=25= 

jiswMr**-” 
;Sf;S.ter 5 7 ' AH ’“‘ 
«'*• d ~ ■ 

„ mr F ,h , ns, Ju~, w> 

SSJSiuWw/sr'N 

mi lune, GHJ-CtM 

oflxme i9\7 June, 733 UBI 

localirntion, t in planning, 

iwalmnit, !"*■« P 

lili 1 ' \pnl,8»» 

of ovary , ^*|„2 tC |) <c , l* sl 

to,. m» »««• 


„„„! .calc, >»J» S l ,j“ 


papillary. of “‘ 

;9i-» AhR.IO'W 

5t^~£%r 

< J 5 a 5 / 2 . B &— . »* 

Aug . 0 * 0 -M 1 iosc Oct 1210 
of kidney, l»lH® Jane, *77 
of P' lrfl,h V ,> l n,l di’crete extrathoracic 

,b >~i ■sStiss >« j«». 


fe^sysir*'- 

’une.AM-W* 200 

’■KSrsSsW^ 
sjcsr&ss ,w 

„bS5i“«<» r *i fi, 

&K'.i; S i»»S” »■ ,w D " • 

1013-1025, 1027 10 7 w) , h didoca- 
A 3’"*n,clc>c,«t;M;.f, n , 


“*“Ti”U55iwo rt ' 

Adenomatous or colon, mu P 

X 1 ;”-. "*■ ,Bir 

s^Hrss- 

,„i. s’^*. ,! " 6 °"' 

. acute abdominal disease in, 

«gsr*bST ■»«-«“ o,, 

elective surgery in, W<» Uc • 

135 °. „ i'll# Oct , 1311-1350 

Bsasrfflw 1 - 

»oW Oct , 1371-137J . r 


f 


200 „„ .017 Veb , 21® 

Acidosis , 4 wj* I •** ■ °* 
AttinmnycosH »» 


002 , Pnl 
technic, 13JG June, 
ultraviolet irradiation of, IW < 

,ciSum ctd surperj , m<> 0c ' < 

A'biEuX'l™™;,;’ 1 ;, J ,“'; d,L,c. 

Albumin globulin r.tio 

A'ST » r*->» 

„!S. L°,1o'Zo,,ool^o.mS 
’ ! " 7 

.-“rSSS'l?' 

jBS=sasys & *— 1 

rflj? June, COO . 


.lkaune 
J«2 June, COO 

Alkalosis in surgery . /91< 1 el» , 



INDEX TO VOLUMES 20, 27 AND 28 (1940-1048) 


1009 


UCI-, lUOJS 

Alveolar process, fractures, 1946* Feb , 16 
Ambulation in prevention of pulmonary 
embolism, 1948. April, 349 
Amebic dysentery, 1946' June, 589 
Amino acids, deficiencies, effects, 1946 
Dec., 1363 

essential, 1946* Dec , 1365 
parenteral use, 1946. Feb., 192 
Ammonium salt solutions for nerve block, 
1947: Dec , 1359 

sulfate, jntraspinal, for control of pain, 

1 947: Dec, 1357 

Ampulla of Vater, carcinoma, radical pan- 
creaticoduodenal resection for, 19 17 

Oct., 1032 

fibrosis, u»e of long T-tubc in, 19 J8 
June, 6G6 

Amputations, 1946* April, 495-511 
in peripheral vascular disease, 19 }8 
April, 300 

of cervix Uteri, 1948* Feb , 225 
prostheses, 1946* April, 505 
refrigeration anesthesia for, 1946* April, 
509 

secondary, indications for, 1946: April, 
507 

sites of election, 1946 April, 496 
stumps, 1946 April, 501 
end-bearing, 1946' April 50C 
remodeling of, indications foi, 1946: 
April, 507 

Syroe, indications, 194G April, 422-431 
Anal fissure, 1948. June, 790 
pruritus, 1948: June, 794 
Analgesia in labor in tuberculosis, 19 J7: 
April, 463 

Anastomosis, arterial, role of angiography 
in, 1946: April, 3JG 

of colon following resection, technic, 
1946: Oct , 1197-1208 
of severed arteries 1958 April 373-380 
war experience, 1948* Apul, 381- 
389 

Androgens in carcinoma of breast. 1946* 
Feb , 127 

Anemia in colonic lesions, 19 jG Feb , 193 
Anesthesia, choice of, for asthmatic pa- 1 
tient, 1946 June, b78 
renal function and, 19 {6 June, 671 ] 

circulatory hazards, 1948. Feb , 235 ] 

for bowel surgery, management, 19JC* 1 
June, 703-708 

for bronchoscopy, 1947* Dec , 1879 1 

for cholecystectomy, 1940 Feb , 217 
for gastric surgery, 1947* April, 261-204 i 
for labor in tuberculosis, 1947. April, 4l>3 i 
for laryngectomy, 19 {7* June, 522 1 

for minor surgery , hazards, 19 J8* Feb, 
228-210 


Anesthesia for neck surgery, management, 
1947 June, 517-529 
for operations for intestinal obstruction, 
1946: April. 388 

for paravertebral sympathectomy, 1946.* 
Feb , 59 

for repair of perforated peptic ulcer, 1947: 
Fab , 100 

for thyroid surgery, 1946 Feb., 92; 19{7: 
June. 519 

for tracheotomy, 19 {7: June, 525, 526 
for upper abdominal surgery, 1948 June, 
831-840 

in trochanteric fractures of femur, 1958. 
Oct , 1374 

tntraspmal segmental, 1947' Dec , 1567 
local, hazards, 1948' Feb , 237 
pediatric, 1947' Dec , 1571 
reCent advances, 19 57. Dec , 1566-1571 
refrigeration, for amputation, 19 JG' 
April, 509 

relaxation in, curare as aid, 19 J6 June, 
709-714 

spinal See Spinal ane-thesia 
supportive measures, 1946* June, 705 
Aneurysm, 1948' Feb , 162 
aortic, mediastinal tumor and, differen- 
tiation, 1946* April, 289 
arterial, intracranial, surgical treatment, 
1948* April, 390-40 1 
pain in upper extremity caused by*, 
1946 Aug, 808 

arteriosclerotic, 1948 Feb , 162 
arteriovenous, congenital, 1946' April, 
343-318 

compression of nerve by, 1947' Aug , 981 
false, 19}7. Feb , 153-155 
mycotic, 19 }8- Feb , 163 
of abdominal aorta, 1946* April, 349-356 


Feb , 267 

traumatic, 19 J8 Feb , 104, April, 388 
Angina, Ludwig’s, 19 J8 Feb , 62 
pectoris, paravertebral procaine block in, 
1947: Oct , 1266 

Angiography, evaluation of its Usefulness, 
1946. April, 326-342 
Angioma or bone, 1947: June, 745 
Ankle, arthrodesis, in correction of foot 
deformity, 19 }7: Oct, 1281-128S 
sprains of, 1947 Dec , 1505 
trauma to, 1947 Dec , 1505-1517 
Anorectal tuberculosis, streptomycin in, 
with surgery, 1948: Dec, 1013 1658 
AnosCopy, lesions visible with, 19}.V- June, 
795 

Ansenna bursitis, 19 57: Aug , 987-994 
Anticoagulants, ambulatory therapy* with, 
1948: April, 337 
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Adenitis, cervical, acute, 1943 Feb , 60 
tuberculous, cervical, 1947 June, 496 
Adenocarcinoma of nose, throat and mouth, 
19 48 Aug , 1098 

papillary, of nose, throat and mouth 
194 3 Aug , 109S 


Abdominoperineal resection for carcinoma 
of rectum, selection of operation and 
technic. 1946 June, 528*550 


of bronchus, bronchoscopy m, 7946 
'April, 295 , 1947 Oct, 1194 
complications and treatment, 1946 
Aug , 920-933 


Brodie’s, 1947: Feb , 195, June, 739 
cervical, deep, 194 7 June, 497 
coll ir-button, 1948 Feb , 35 
diaphragmatic, surgical management, 
1948 June, 685-692 
of bone, Iff {7 June, 7 SO 
of broad ligament, 1948 Dec, 1481 
of law, 1947 Oct , 1323, 1325 
of lung, 1947 Dec , 1381 
bronchoscopy in, 1947 Oct , 1192 
localization 194 7 Dec , 1383 
treatment, bronchoscopy in planning, 
mr, April, 291 
of ovary, 194S Dec, 1434 
rupture of, 1948 Dec , 1484 
of spleen, splenectomy for, 1948 June, 
562 

palmar space, middle, 19 }S Feb, 35 
penhepitic, surgical management, 1948 
June, 685-092 

perinephric, 1948 Feb , 206 
diagnosis, 104G April, 357-367 
peritonsillar, 1948 Feb , 89 
periurethral, 1948 Feb , 212 
prostatic, 2947 Dec , 1539 
retropharyngeal, 1948 Feb , 90 
subdural, acute, I9-J8 Oct , 1289-1297 
subphremc, surgical treatment, 1948 
June, 690 

subungual, 19 }8 Feb , 31 
thenar space, 1948 Feb , 36 
tuberculous, streptomycin in, 1948 Dec , 
1613-1625, 1627-1637 
Acetabulum, rim, fracture of, with disloca- 
tion of hip, sciatic paralysis in, 1948 
Aug, 973-977 


Acidosis in surgery , 1947 Feb , 219 
Actinomycosis of neck, 19 ',8 Feb , 62 


497 

median line, 1947 June, 490 
Adenomatosis of colon, multiple, 1948 Oct , 
1171-1184 

Adenomyosis, h\ uterectomy for, 19 }7 
Aug , 792 

Adrenal gland, pheochromocytoma, report 
of two cases with operative removal 
of tumor, 79J6 April, 363-381 
tumors, sympathetic, 1947 • June, 605 
urographic findings in, 1948 Aug , 
1071-107S 

rests o! kidney, pathology, 1946 Oct , 
1261 

Aged patient, acute abdominal disease m, 
1943 Oct , 1361-1369 
elective surgery in, 1943 Oct , 1341- 
1350 

prostatism in, 1948 Oct , 1351-1359 
trochanteric fractures of femur in, 
1943 Oct , 1371-1379 


602 

technic, 1946 June, 604 
ultraviolet irradiation of, 1946 Oct , 
1049, 1073 

results in chest surgery, 1946 Oct , 
1075 

Albright’s syndrome, 1947 June, 741 
Albumm-globulin ratio in liver disease, 
1943 June, 600 

Alcohol, effects, in prostatic obstruction, 
194S Oct, 1152 

injections in trigeminal neuralgia, 194® 
June, 775 

intraspinal, for control of pain, 1947 
Dec , 1356 

intravenous uses, 1947. Dec , 1570 
Alkali burns of eye, 1948 Feb , 54 
Alkaline phosphatase levels in liver disease, 
194S June, 600 

Alkalosis m surgery, 7947 Feb , 219 
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Arthrotomy of knee, both chambers, for 
dependent drainage, 1917: Feb, 175 
Arytenoklectomj ,1946. April, 46 1-476 
technic, 1946. April, 4G7 
Ascites, etiology, 1948: June, 721 
peritoneal button in management, 1946: 

June, 723 


'minor fracture of greater trochanter, 
194$- Aug , 1 025-1030 
surgical technic, historical aspect, 19 iC. 
Oct , 1035-1052 

thoracic surgery and, symposium on, ] 
1946 Oct , 1035 

Asphyxia, fetal, 1947: April, 458 
Aspiration of peritoneal cavity, 1947‘ Feh , j 
103 

tracheobronchial, 1947: Dec , 1379 
Asthma, bronchoscopy in, 1947: Oct , 1193 
Asthmatic attack, treatment, 1946 June, 
C77 

patient, major surgery in, 1946 June, 
G76-C81 

Astragalus, fractures and dislocations, 1947: 
Dec , I50G 

Atelectasis, postoperative, 1946 June, 70C 
after lobectomy, physiologic disturb- 
ances underlying, 194$ Aug, 871- 
888 

bronchoscopic aspiration in, 194 7. Oct 
1108 

in thoracic surgery, 1946 Dec , 144C 
Atresia of duodenum, congenital, 194 7: 
Feb , 76 

of esophagus, congenital, 194 7: Feb , 73 
Atrophy of disuse, painful, 1946: Aug, 

lose 

Autografts, nerve, 194?' April, 452 
Axillary artery, nonsuture anastomosis, 
1947: Oct , 1093 

node involvement in breast cancer, 1946: 
Feb ,119 

Ajala index, 1946 Feb , 85 


Uictu-ART dysentery, 1946 June, 585 
Back pain, low, conservative treatment, 
194S. Oct , 1333-1246 
due to minor injury, manipulative 
treatment, 1948- Oct., 1245 
neuralgic aspect, 1947: Dec , 1352 
pedicle grafts from, 1946 Aug , »0o 
Backache in endometriosis, J9V' u*c.. 

Backache, acute, causes and treatment, 
1948: Oct., 1231, 1230 . 

Bacterial toxins as capillary poisons, 1946 

me- Dec . It« 
Baker's c>st, 1947- Feb , 164 
Bakes dilators, 1945 June, 6C2 


Balanitis, 1948 Feb , 215 
Baldy-Webster round ligament shortening 
technic, 19f8- Dec , 1460, 1462 
Banti’s disease, splenectomy for, 19(8- 
June, 567 

Barbiturates, preoperative and postopera- 
tive use, in aged, 1946: June, 715 
Barium enema, technic, 1946: June, 603 
Bartholin glands, gonorrhea, acute, 1948. 
Dec , 1478 

chronic, 1948: Dec., 1480 
lesions, 1948: Feb , 227 
Bed rest, calculus formation in patient, 
1946 April, 444-449 
Bedsores. See Decubitus ulcers. 

Bell’s palsy, management, 1948 April, 442 
Betaerythroidin, 1947. Dec., 1581 
Bile ducts, anomalies, 1946 ■ Feb , 210 
benign strictures, repair, use of long 
T-tube in, 1948: June, CC7 
common. See Common duct, 
cystic, rare anomaly of, 1947 : April, 
389 

infection of, 1947: Feb , 23 
injuries, 1948: June, 649-658 
prevention, 1948. June, 650 
treatment, 1948: June, C54 
malignant disease, use of long T-tube 
m, 1948: June, 607 
wire sutures for, 1947: Dec , 1453 
flow, impairment, tests, in surgical jaun- 
dice, 1 94 7 Feb, 38, 40 
leakages after cholecystectomy, 1948: 
April, 505 

Biliary drainage, value and place in diag- 
nosis, 1948: June, 587-591 
fistula following gallbladder surgery. 
194S April, 500 

tract, diseases, medical management 
1948: June, 613-617 
symposium on, 1948: June, 559 
surgery of, anesthesia for, 1948: June, 
831 

injuries to bile ducts in, 19 48. June. 
649 

place of choledochostomy in, 1948: 
June, 641-C47 

preoperative preparation, 1948: 
June, 831 

use of long T-tube in, 1948: June. 
659-668 

Bilirubin test, serum, in liver disease, 1948: 
June, 597 

urinary, in liver disease, 1948: June, 
598 

Billroth II operation for duodenal ulcer, 
bleeding as late sequel, 1947: April, 241- 
247 

Biopsy, endometrial, 1948, Feb , 224 
of cervix, circular, 1943: Dec , 1407 
in diagnosis of carcinoma, 1948 • Feb , 
222 
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Biopsy of liver, 2943 June, 601 

«i portal cirrhosis, 49|ff’ June, 716 
of Itstn, 1W Feb , 219 
of tumors of head anti neck area, 194? 
Feb , 81 

of pharynx, 2SJ* Peb , 03 
Birth injuries, prevention. iW7 April, 458 
Biles, human, hand infections from, 1948 
Feb, 40 

Black cancers, 1947 Oct , 1 186-1145 
Bladder, carcinoma, pathology, 43}<S Oct. 
W65 

total cystectomy for, 1947 June, 700- 
708 

catheterization, 1943 Feb , 207 
closure, t* ire suture* for. 4947 Dec ,1454 
diseases, transplantation of ureters into 
rectosigmoid and cystectomy tn, 1948 
Oct , litvft-1219 

dysfunction following large bon el sur- 
gery, 4946 June, 695 
secondary to lesions of spins! cord 
mT Aug, 950 

closed types cd irrigation m, 
1947 Aug. 950 

transurethral resection in treat- 
ment, 1947 Aug , 904 
foreign bodies in, 1943 Feb , 181 
injuries, 1948 Feb , i09 
neck obstruction, management, 194 6 
Oct . 1469-1284 

neurogenic, 19 46 Oct , 1270. 1272, 1275, 
1947 Aug , 850 
classification, 4947 Aug , 954 
closed tjpes of irrigation in, 1947 
Aug , 056 

transurethral resection in, 4347 Aug , 
061 

neurophysiology, 4947 Aug, 950 
resection, complete, 1941 Oct , 1215 
partial or segmental. 4946 Oct , 1214 
suprapubic puncture, 191? Feb , 2i>9 
tuberculosis, streptomycin to, 1948 Deo , 
1641 

tumors, J94G Oct , 1*09-1220 
diagnosis, 49-56 Oct , 1211 
pathology. 4946 Oct , 1285 
treatment, 4946 Oct , 1213 
vaginal plastic operations about, cotton 
sutures in, 1»46 Oct , 1*41-1229 
Blepharitis, 1948 Feb , 48 
Blood cells, red Sue Erythrocytes 
group incompatibility, 4946 June, 683 
10 primary carcinoma of lung, 19 46 
April, 298-305 

pressure, changes during resection for 
coarctation of aorta, 1943 Aug , 
851-859 

cuff, in wounds of hand, 1948 Feb , 9 
stored, use of, 4046 June, 689 
transfusions See Trantfunoni, blood 
vessel surgery, symposium on, 1948 
April, 279 


Body, plaster cast for, 2953 Feb . 257 
Bone, abscess, 2947 June, 739 
angioma, 2947 lotie, 745 
chondroma, 4957 June, 743 
cystic lesions, differed is! diagnosis, 1947 
June, 737-75* 
cy<ti, 4947 June 740 
multiple, 1947 June, 740 
echinococcus 29 }7 June 750 
giant-cell tumors, 1947 June, 744 
grafts, boiled, in cranioplasty, 7340 Feb , 
44 

iliac, in chronic osteomyelitis, 19 48 
June, 823 

granuloma, eosinophilic t'»$7 June, 748 
lymphoblastoma, 19 *7 June, 749 
metastasis, from carcinoma of breast, 
radiation treatment, 1946 June, 731 
in gastrointestinal malignancy, 4946 
June, 692-69* 
myeloma, 49J7 June, 746 
Paget’s disease. 4947 June, 741 
sarcoma, 29>? June, 74* 
syphilis, 4947 June, 747 
tuberculosis, 19 47 June, 748 
tuberculous sinuses and abscesses in, 
streptomycin in, 1948 Dec , 1614 
tumors, 4947 June, 742 
diagnosis, 1946 April, 410-421 
malignant, preoperntise management, 
494? June, 7*9-730 
primary, treatment, 49J7 June, 
717-728 

xanthomatosis, l'H7 June, 7*7 
ftonney ’a hood operation for posterior 
fibroids, 4943 Dec , 145* 
multiple myomectomy, IP 48 Dec , 1450 
Bowel movement after hepato -biliary sur- 
gery, 1948 April, 503 
ft oaen’s disease of penis, 4947 June, 715 
Brachial neuralgia due to unilateral disk 
protrusions, 4947 Oct , 1248 
plexus, lesions, pain in upper extremity 
due to, 4846 Aug , $29 
Brain, aneurysms surgical treatment, 
1948 April, $96-404 

arteriography of, J94S Aprd, 405-411 
hemorrhage, intraeerebellar, spontane- 
ous, surgical treatment, 1948 April, 
412-415 

tumors, metastatic, 1948 June, 805- 
810 

orbital tumors associated with, 3946 
Aug, 874 

Branchial cleft cysts, 1948 Feb, 6 1 
cysts and sinuses, 1917 June, 491 
Breast, carcinoma, 1946 Feb , 116-129, 
April, 824, June, 723-729, 1947 Oct , 
1144, J151-1IS5, 194S Oct, 1*74- 
1288 Sec also Carcinoma of breast 
etaswnaiMQ, 1941 Aprd, 819, 1943 
Oct, 2179 
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Breast, hypertrophic, plastic surgery of, 
1946* Oct, 1093-1 107 
sarcoma, 1946; June, 718-722 
tumors, benign, 1918: Feb., 95-112 
treatment, 1948: Feb., 101 
diagnosis, 191G: April, 319-325 
Brenner tumor, 1917: Aug., 847 
Broad ligament abscess, 1918: Dec., 1484 
Brodie’s abscess, 1947: Feb, 195, June, 
739 

Bromides, preoper.itive and postoperative 
use, in aged, 1916: June, 7IG 
Bromsulfalein test in liver disease, 1948: 
June, 593 

Bronchial asthma, major surgery in, 1916 
June, 076 

cyst of mediastinum, 1947: June, 590 
function, disturbances after lobectomy, 
1948 Aug, 877 

secretions, smears of, in diagnosis of 
carcinomia, 1947: June, 586 
Bronchiectasis, bronchoscopy in, 19 J6: 
April, 294, 1947. Oct, 1192 
segmental resection in, 1947: Dec , 1375 
treatment, recent advances, 1947: Dec , 


Oct . 

Bronchography in carcinoma of bronchus, 
1947’ June, 58C 

Bronchopleural fistula after lobectomy, 
1918. Aug , 883 

Bronchoscopy, anesthesia for, 1947: June, 
521, Dec , 1379 
curare in, 1946. June, 712 
for tracheobronchial aspiration, technic, 
1947: Dec, 1379 

importance, in planning treatment of 
pulmonary lesions, 1946: April, 292- 
297 < 

in carcinoma of bronchus, 1947 ■ June, 584 
indications and contraindications 1947; 
Oct., 1191 

Bronchus, adenomas, complications and 
treatment, 1946: Aug , 920-933 
foreign bodies in, 1949 Feb , 179 

bronchoscopy in, 1947. Oct , 1197 
malignant disease, diagnosis, 1947 June, 
582-586 

tumors, bronchoscopy in, 1947: Oct , 
1191 

Buerger's disease See Thromboangiitis 
obliterans. 

Bulb suture of nerves, 1 918. April, 450 

Bulbar spinothalamic tractotomy for relief 
of pain, 1947: Oct , 1257 
trigeminal tractotomy for relief of pain, 
1947 Oct , 1238 

Bunions 19 {8 Feb .198 

Burning fret, 1948 Aug , 1081 


Burns, antiseptics in, 1946: Dec , 1414 
blood transfusions in, 1946; Dec , 1493; 
1918- Oct , 1303 

fluids in, 1946: Dec., 1349; 1948; Oct , 
1304 

local therapy, 1946: Dec., 1494; 1958: 
Oct., 1301 

methods of removing slough, 1948 Feb , 
128 

of eye and ej cl ids, 1948 Feb , 52, 54 
pathologic physiology, 1916' Dec , 1488- 
1497 

penicillin in, 1916' Dec , 1493 
plasma in, 19J6- Dec , 1492, 1948 Oct , 
1303 

pressure dressings in, 1946: Dec, 1494; 

1948 Oct .,1302 
protein in, 1946 Dec, 1493 
shocks tn, 19 {6 Dec , 1489 
shin grafting of, 1947- Dec , 1406-1473; 

1948: Oct, 1303, 1307 
sodium lactate in, 1946- Dec , 1493 
systemic therapy, 1946- Dec., 1492 
tanning agents in, 1946: Dec , 1414 
toxemia in, 1946: Dec , 1490 
treatment, present status, 1948; Oct , 
1299-1312 

whole thickness, local treatment, 1948 
Feb , 125-133 


. , . 1018 

June, 723 

Cslcicni excretion m renal lithiasw and 
hyperparathyroidism, 1946: Dec , 
1466 

in cholemic hemorrhage, 1948* 

Aug , 49G 

Calculi id common duct, suppurative 
cholangitis due to, 1947- Feb , 23, 28 
prostatic, 1917: Dec., 1537 
renal, formation in bedrest patient, 1946* 
April, 444— 449 
salivary, 1948* Feb , 66 
urethral, 1948; Feb , 213 
Calluses, 1918 - Feb , 202 
Cancer. See also Carcinoma. 

black, 1947: Oct , 1136-1143 
Cnp-mlar operation for parkinsonism, end 
results, 1948* April, 390 — 395 
repair for recurrent dislocation of shoul- 
der, pathological findings and opera- 
tive technic, 1947; Oct , 1289-1291 
vein of leiomyoma, rupture of, 19 57: 
Aug . 810 

Carbuncles of neck, 1948. Feb , 60 
Carcinoid tumors of small intestine, 1958 
Oct ,1149 

l Carcinoma, basal cell, 1948* Feb .79 
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Cent* otm, ampuUtrofl, t»)S Feb , 223 
anatomy nod phv«m(oB), 29J7 Dec, 
liQI 

hjopty of, Circular, J9pt Dec, 1407 
in dwgmosi? of carcinoma, 29J3 
Feb ,222 

carcinoma See Comnoma of r mu 
wircinoma-sn-sit u , 29J8 Dee , 1408 
cauterization, JSiS Feb , US 
Colligation, 1948 Feb , 223, Dee , 1407 
dilatation, 195- Feb, 324 
eetropKin, I91-? Dec, 1401 
erosion, 2945‘ Deo , 1403 
esermcin, 2948 Dec. 1404 
hypertrophy, 10iS Dec, 2403 
laceration*, 2948 Dec ,1404 
leukoplakia, 7948 Dec , 1404 ; 

my tMna,,l0J8 Dee, 1*11 ! 

polyps, 29 J3 Dec , 1411 
a* cause 0/ JeiUarr&ca. treat meet, i 
2947 Aug , 853 
sjphiln, 19 JS Dec, 1112 
tubercttloitt.i&if Dee , 1411 { 

Cesarean hysterectomy, 294S Dec , 1503 
section, classic operation, 291# Dec, ! 
1505 

extra peritoneal operation, 2918 Dec , 
1503 

indications for, 1.713 Dec , 1487-1308 
Ion cervical operation, 29J8 Dec , 
1594 

uses and abuses, 2916 April, 450-430 
('halation, 19 is Feb . 48 
Chemotherapy in asthmatic patient, 19iC 
June, 079 

Chest disease, role in production of arm 
pain, 2910 Atog. 801-803 
flaps ironi, J916 Aug, 803 
injuries, application of mhUry experi- 
ence to civilian practice, 2945 Oct , ! 
1082- 1094 

surgery of, general jusnagement in, 29J7 
Dec , 1378 

phjsiological problems pertaining to, 
2916 Dec , 1440-1453 
symposium on, 2948 Oct , 1035 
‘‘tinevplatned" la/eelions in, control 
of, 29 }G Oct , lOTMOBl 
nail, cold abscess, 2918 April, 585 
loss of stability, 2916 Get , 1034 
pairun, 2S47 Dec ,1350 
wounds, penetrating, 2916 Oct , 1093 
Chloral hydrate, preoperalive and post- 
operative use, m aged, 2946- June, 716 
Chforoma, bone changes id, 294? June, 
750 

Cholangiography, 29-}6 June, 605-611 
Cholangitis, Salmonella typni murium, 
atreptotBjcin in, 2317 April, 373-379 
suppurative, l&i< i'eb , 23-36 
Choice) dectomy, bile dud injuries tti. 
2948 June, 649 

for acute cholecystitis, 7943 June, 636 


Cholecystectomy, indications and contra- 
indications, 29 }G Ftb.ill 
modified, in fulminating cholecystitis, 
79 J 7 April, 395-399 
partial, 294C Feb ,215 
postoperative c.tre, 29 {6 Feb, 427, 
39iS April, 499 

preoperative preparation for, 2946 Feb , 
216 

technic, 29 W Feb , 210-2 29 
Cholecystitis, acute, 1 9-}S June, 643-639 
diagnosis, 294# J one, 571 
early operation in, advantages 2948 
June, 633 

waged, 2943 Oct , 1362 
obstructive, without cholelithiasis, 
29(7 Aug, 9 45-649 
chronic, diagnosis, 2943 June, 569 
fulminating, modified choice) stectoroy 
10,7327 April, 395-399 
gangrenous, clinical and pathologic Study 
of 100 cases, 2948 Aug , 9TO-9!K> 
medical maingnoeot, 794* June, CJS 
Choice) stogrsph) in chronic cholecystitis 
and cholelithiasis. 294# June, 570 
ChoSecystostotny for acute thalccysiitis, 
294# June. 631. 
technic, 7346 Teh, 240-229 
CholedochoJeiunostoni), 2’»40 Feh , 174 
Choledoeholilhotoms , spontaneous rup- 
lure of common Me duct following, 7947 
April. 331-387 

Cliofeifoehostomy, indications for, 294* 
June, 6 42 

place of, tn surger) of biliary tract. Iff 5# 
June, 644-647 
technic, 794# June, 645 
Cholelithiasis, diagnosis, 2943 June 569 
prcoptrahxe and postoperative Heit- 
meot, )9iS April, 493-507 
surgical treatment, 2945 June, 027- 
632 

cholcdocho«tom) in, 294* June, Oil 
Choleraic hemorrhage, prophylaxis, IV 
April, 496 

Cholesterol and cholesterol esters, deter- 
minations, in liver disease 794* June, 
599 

Choline in liver disease and injurs, 29 iff 
Dec , 4364 

Chondroma 294? June, 743 
Choadropathy of paleiii, 794? Oct , 12J9 
Chondrosarcoma, 2947 June. 743 
of ilium, intractable pain in hip follow- 
ing. relief by cWiJototm , ]ffjG Feh, 
70 

Chordoma, spinal, protruded disk and, 
differentiation, 2946 April, 279 
Cbordotowy, cervical, for relief of pain, 
7947 Oct , 1256 

for intractable pam in hip following re- 
moval of chondrosarcoma of ilium, 
J!J}6 Feb, 70 
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Chordotomy, thoracic, for relief of pain, 
m 7: Oct., 1254 

Choroid plexectomy for hydrocephalus and 
hydrocephalus with meningocele, 1948’ 
April, 416-491 

Chromic ncid bead in epistaxis, 1948: 
Feb , 83 

Cilia m lacrimal puncta, 1948: Feb , 49 
Circulatory changes during spinal anes- 
thesia, 1946: Dec., 1377-1388 
collapse, peripheral, pathologic physiol- 
ogy, 1946. Dec , 1319-1329 
disorders, procaine blocks of sympathetic 
nerves in study of, 1947: Oct., 12G3- 
12S0 

hazards in anesthesia, 1948: Feb , 235 
physiology, 194C- Dec , 1368-1376 
Circumcision, 1948 Feb, 2 14 
Cirrhosis, portal, of liver, diagnosis and 
treatment, 1948: June, 713-720 
Cistern puncture, 1946 Feb , 89 
Clavicular flaps, 29 JG' Aug, 902 
Clearance tests of renal function, 194G- 
Oct., 1230-1246 

Cleft lip and palate, w ire sutures in closure, 
1947: Dec , 1435 

congenital, surgical correction, 1947: 
April, 417-430 

Chmcopathologic conferences, Cook 
County Hospital, 1948: Feb., 262-274 
Cloth, wire, for tissue support, 1947: Dec , 
1419 

Clothing, venous, surgical management, 
1948: April, 341-352 

Coarctation of aorta, resection for, changes 
of blood pressure during, 1948- Aug , 
851-859 

surgical treatment, 1948 April, 357 
Coccidioidomycosis, pulmonary, 1947: Oct , 
1113-1120 

Codeine, preoperative and postoperative 
use, in aged, 1946: June, 717 
“Com" lesion, pulmonary, management, 
1948 Oct., 1313-1322 

r-n-i...,,. — »• «'>><• «... > n -'~ 


Colitis, ulcerative, carcinoma of talon and 
rectum complicating, 1946’ June, 
641-613 

colectomy for, 1946. Aug ,960 
diagnosis and medical management, 
1946: June, 631-640 
hepatic insufficiency and, relationship, 
J949.‘ June, 701 
ileostomy 10,1917’ Dec , 1432 
indications for operation, 1947. Dec, 
1428 

nonspecific, cicatrizing, regional, J9J7’ 
June, C54 


Colitis,, ulcerative, surgical treatment 
1947: Dec., 1427-1434 
Collapse therapv of tuberculosis, 1947 
Dec., 1386 

Collar-button abscess, 1948 Feb , 35 ^ 


colectomy for, 1946’ Aug ,965 
double contrast enemas in, 1946: June, 
602 

in aged, 1948: Oct., 1366 
with old rheumatic heart disease and 
hepatitis, clioicopatbologic con- 
ference, 1948: Feb , 203 
diverticulosis, double contrast enemas 
tn, 1946 June, 596 
endometriosis, 1947’ June, 655 
examination, order of events in, 19\U 
Feb , 17G 

injuries, 19 JC. June, 665-668 
irrigations, in diagnosis of intestinal 
obstruction, 1946 April, 383 
leiomyosarcoma, 1947: June, 656 
lesions, anemia in, 1946: Feb , 193 
left half, 1946- Feb, 181 
localization, 1946 - Feb , 180 
obstructive 1946: Feb , 186 
protein deficiency in, 1946 Feb , 189 
right half, 1946: Feb., 186 
roentgen diagnosis, double contrast 
enemas in, 1946: June, 591-602 
methods, 1946- June, 603-605 
surgical diagnosis and management, 
1946 Feb , 176 

obstruction, analysis of 184 cases, 1947 
Feb , 62 

diagnosis, 1946' April, 382 
treatment, 1946. April, 381 
perforations, traumatic, repair of, 1947' 
Dec, 1424 

polyps, 1946. Aug, 953, 971; 1918 
April, 534 

double contrast enemas in, 1946 
June, 594 

familial, diagnosis and treatment 
19 is, Oct, 1171-1184 
gross intestinal hemorrhage duo to, 
1947: April, 445 

significance, 1947: June, 675-680 
resection, anastomosis after, technic, 
1946- Oct .1197-120S 
for carcinoma, 1946: Aug , 0G4 
for congenital megacolon, 1946: June, 
645 

for diverticulosis and diverticulitis, 
Aug-,%5 

for fecal fistulas, 1946 Aug, 065 
for megacolon, 1946' Aug, 949, Oct., 
1189; J9J5: Aug ,892 
for mucous fistula, 1946’ Aug , 966 
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Colon, resection, for polyp*, 1916 Aug, 
S33 

for ulcerative colitis, 19fC Aug , SCO 
Mikulicz pack in, J9.} ? Oct ,1 162 
multiple stage, and anastomosis, 
leebmc,7947, Dec.1422 
primary, 79 J6 Feb 176-199, June, 

eoo 

postoperative orders, I9j6 Feb , 197 
preopera live orders, 7346 Feb , 198 
Ilunkin-Mikulies technic, J9j7 Dec , 
14 « 

single stage, a nd anastomosis, technic, 
794? EJec , 1419, 19-tf- Apnl 
529 

vs two-stage, 7943 April, 537 
total and subtotal, with review of 74 
cases, md Aug , 349-967 
right, intussuscepting submucous lipoma 
of, 794? April, 361-374 
resection of, 7945 June, 606-609, 
7949 Oct. 1 166 

surgery of, anuria and urenia following, 
7946' June, C28-6S0 
tuberculosis of, 7946 June, 659 
sarcoma, 7949 April, 533 
age factor, 794>? Apnl, 531 
sigmoid, volvulus of, 294? Feb, <6 

surgery, anesthesia for, management, 
7946 June. 703-708 
modem technics, 7947 Dec, 1416- 
14?0, 794-7 April, 519-5 10 
preopcrative and postoperative care, 
7946 June, 706, 7945 April, 519- 
540 

premeditation, 7946 June, 703 
symposium on. 794C June, 548 
technical points, 7943 April, 549 
urologic complications and their man- 
agement, 79 J6 June, 695-704 
transverse, resection of, 7948 Oct , 1167 
tuberculosis, 7945 Feb , 184 
tumors, diarrhea M, 7956 June, 53 1 
Colostomy, loop or permanent, technic, 
794? Dec , 1443 
management, 79 46 June, 563 
protein deficiency with, 7946 Feb , 183 
transverse, in obstructive lesions of • 
colon, 7946 Ftb , 188 
technic, 794? Feb.«7,68 
Colpocentesis, 1918 Feb , 775 
Colpopcntoneoscopy, 7946 Feb , 225 
Colporrhaphy. anterior and posterior, 
conservative, 7953 Dec , 1 459 
Colpotomy, 7946 Feb ,225 
Coma hepaticutn following decompression 
in obstructive jaundice, 19 IS April, 532 
Common duct, carcinoma, pancreatoduo- 
denal resecti-on for, 1918 June, 761 
drainage by long T-tube in biliary 
tract surgery, 1918 June, 659-668 
exploration, indications for, 1918 
June, 642 


duct, exploration, technic, 79 jS 
June, 645 

injuries in biliary tract surgery, 73 {9 
June, 6 49 

obstruction, by pancrest Kb cyst, 294? 
April, 412 

spontaneous ruplure, following 
choledochohthotomy , 794? April, 
381-SS7 

stones, recurrent, use of long T-tube 
in, 7946 June. CfiG 
suppurative chotangitia due to, 
29 47 Feb 23.28 

stricture, suppurative chofingilt* due 
to, 1917 Feb .23 31 

Compression dressing in open wounds of 
hand, 29)6 Feb, 11 

Congenital gynecological Jesmna, surgical 
treatment. 7947 Vug . 808 
heart disease, surgery of, 7V4.V April, 
353-365 

megaeolon, 7946 June, 644-4555 
Conization of cervix, 794? Feb 27 J, Dee , 
1407 

Conjunctiva, diseases, minor surgery of, 
1918 Feb, *6 

hemorrhages, 7943 Feb , 52 
lacerations, 2 9 \8 Feb , 52 
Conjunctivitis, acute purulent, 1918 Feb , 
46 

allergic, 794? Feb , 4C 
gonorrheal. 2943 Feb, 48 
Contusions of lung, 1916 Oct , 1083 
of neck, 7946 Feb, 59 
Cord bladder, 294? Aug , 030 
Cornea, ulcer, serpentic, 794S Feb 53 
Corns. 7943 Feb. 202 
Cornual resection, bilateral, in chrome 
gonorrhea. 7943 Dec, 1432 
Corrosives, ingestion of, pyloric stenosis 
following, 7943 Aug , 10 11-1056 
Costoclavicular syndrome, 7946 Aug, 824 
Cotton sutures tn > uginal plastic operations 
about bladder and urethra, 7946 Oct . 
1221-1229 

Cough tn prevention of collapse after 
lobectomy , 7349 Vug , 882 
Cranioplasty, 7046 Fei>, 33-55 
boded bone grafts (autogenous or homog- 
enous), 1916 Feb , 44 
indications and contraindications, 1916 
Feb, 34, 36 

metallic, 7947 Dec , 1450 
periosteal outer table grafts tn, 7946 
Feb, 37 

rib grafts (autogenous grafts), 7346 
Feb, 40 

teats} usi ta, 7946 Feb , 33-55 
*n postwar period, 29 46 Aug, 844- 
815 

technic, 1916 Aug , S44 
vitallium in, 7946'^Feb , 47 
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Cruciate ligament, anterior, ruptured, test 
for, JOiG: Feb , 251 

Cryptorchidism, malignant disease in, 
7947. June, 709 

Cullen's sign in acute pancreatitis, 1948. 
June, 743 

Curare and curare-like compound-., 1947: 
Dec., 1575-1582 
antidotes, 1947: Dec., 15S1 
clinical uses, 7947; Dee , 1577 
mode of action, 1947: Dec., 1575 
preparations, 1947. Dec , 1581 
toxicity, 194 7: Dec , 1579 
use, in anesthesia, 1946: June, 709-714 
with spinal anesthesia, 1948: June, 834 
Curettage, cervical, 1 948: Feb , 2 22 
endometrial, 1948 * Feb , 222 
Cushingoid habitus after memopause, 1947: 
Aug , 820 

Cutaneous See Skin. 

Cutu grafts in repair of incisional and 
recurrent hernias, 1948: April, 517-524 
Cjanosis in thoracic surgery, 1946: Dec, 
1443 

Cjanotic heart disease, congenital, 1948: 
April, 361 

Cylindromas of nose, throat and mouth 
1948- Aug, 1087-1106 
Cystadenoma of ovary, 1947: June, OSS 
Cystectomy for bladder tumor, 1946: Oct , 
1214,1215 

total, for carcinoma of bladder, 1947: 
June, 700-708 
technic, 1947 June, 706 
urinary diversion, methods, 1947. 
June, 702 

with traa^plantation of ureters into 
rectosigmoid, 79JS:Oct., 1209-1219 
Cystic artery, anomalies, 1946- Feb , 212, 
213 


disease of bowel, 1947: June, 651 
duct, anomaly of, rare, 1947- April, SS9- 


393 

hygroma, J9J5 Feb , 66 
of neck, 1947: June, 498 
lesions of bone, differential diagnosis, 
1947: June, 737-754 

Cystitis, interstitial, transplantation of 
ureters in, 1948: Oct., 1213 
tuberculous, transplantation of ureters 
in, 7945’ Oct , 1213 

Cystocele, repair of, cotton sutures in, 
1946- Oct, 1223 

Cjstosarcoma phjlloides of breast, 1948: 
Feb., 98 

Cystoscopy in bladder tumors, 1946: 
Oct., 1212 

Cystostomy, suprapubic, 1948: Feb , 209 
for bladder neck obstrtiction, 1946 
Oct , 1278 

Cj sts, Baker's, 1947: Feb , 164 
branchial, 7947: June, 491 
cervical, lateral, 7946. Feb , 64 


Cysts, dermoid, of mediastinum, 1946 
Feb, 130 

of ovary, 19 47: June, 685 
endometrial, ruptured, 194 7: Aug , 815 
epidermoid, of left palm with Dupuy- 
tren’s contracture of bands and right 
foot, 1948: Aug , 1031-1039 
Gartner’s, 194S. Dec., 1512 
of bone, 1947: June, 740 
multiple, 7947; June, 740 
of esophagus, 1947: June, 5S7 
of kidney, serous, dyspepsia and, 19 IS 
June, 785-792 

of mediastinum, congenital, 194 7: June, 
596 

of neck, 1947: June, 496 
of ovary, torsion of, 7947: Aug ,812 
of pancreas, 1943: June, 753-760 
management, factors influencing, 1947: 
April, 411-416 

of parathyroid glands, 1947: June, 477 
of spleen, splenectomy for, 1948: June, 
562 

retention, of cervix, 1945: Dec , 1301 
sebaceous, 1946: Aug , 866; 1948: Feb , 

69 

thyroglossal, 1947: June, 4S8; 1948: 
Feb , 63 

Dins grafts, 194S: Feb ,116 
Deafness, Lempert fenestration operation 
in, present status, 194S: June, 
801-804 

selection of patients for 194G: 
Aug , 876 

Debilitating disease, fluids in, 1946: Dec , 
1350 

Debridement in compound fractures, 1947: 
Dec, 1489 

1 of knee joint for arthritis, technic, 1946: . 
Feb , 249-2CG 

Decompression in intestinal obstruction, 
1946: Feb., 183, April, 3S6 
Decortication in pulmonary tuberculosis, 
1948- Dec, 1601-1611 
of heart by resection of pericardium, 
7946; April, 4S0 

of unexpanded tuberculous lung follow- 
ing induced pneumothorax, 1948' 
Dec., 1591-1600 

Decubitus ulcers, care and prevention, 
7945'.- Ang , 925-933 
conservatn e treatment, 7945: Aug , 
926 

method of simple excision and sliding 
surgical closure, 1948' Aug, 927- 
931 

surgical treatment, 7945. Aug, 927 
Dehydration, 1946. Dec., 1336 
delayed wound healing in, 7946 Dec., 
1410 

in surgery, 7947: Feb , 219 
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De forme operation /or prolapse of rectum, 
m?. Oct., lose, tofio 
Dementia praccov, prefrontal lolmiomy in, 
mS June, 812 

Demerol, preoperative and postoperative 
me, in aged, 19)6 June, 717 
De (tuemm's 194* June, 817- 

830 

Derma] grafts, 29 j 6 Aug MW 
Dermoid cyst of mediastinum, 19) 6 
Feb , 130, I'jyi June, 596 
of ovary, 1947 June, 635 
Detrusor paralysis following large bowel 
surgery, 19} 6 June, 693 
Diabetes rnellitus in young persons, 
cataract xurgers in, 19)9 April, 
3oa-jj< 

Simulating abdominal emergencies, 
me Dec , \m 

Diagnosis, proctologic, 1940 Aug , 931-996 
surgical, symposium on, 19)6 April, 571 
Diaphragm, embryology, 1940 Feb, IS? 
lesions causing arm pain, 1940 Aug, 
805 

Diaphragmatic hernia, clinical report of 
31 surgically treated cases, 1946 
June, 743-730 

surgical repair 19|G heb. 133-163 
in adult, 1940 Feb. 138 
in m/ancj and childhood, 1940 
Feb, 133 

Diaphyseal tuberculosa, 1947 June. 748 
Diarrhea, clinical significance, 1946. June, 
579-393 

septic, after cholecystectomy, 19} 2 
April, 303 

Diathermy in pelvic inflammatory disease, 
1947 Aug, 80S 

Dteumarol in prevention and treatment of 
thrombosis and embolism 
1949 April, 337, 319 
in gynecology and obstetrics, 
19)6 Dec, 1472, 1175 
postoperative, 1940 Dec, 
1397, 1947 Oct., 1011 
in trochanteric fractures of femur, 1949 
1376 

rectal route, 1948 April, 333 
Diet for colostomy patients, 1946 June, 
569 

»a protein deficiency, 1940 ' Dec , 1314 
normal, protein requirements, 1946' 
Dec , 1363 

preoperative, in jaundice, 1949. June, 
620 

Digital examination, proctologic, 1946 
Aug, 938 

Dihydro-befaerythroidin, 1947 Dec , 1581 
Dilatation of <ervt\ uteri, 1948 Feb, 234 
of esophagus, 19} 7 Oct, 1128-1135 
Dilators, Babes, 1948 June, 662 
Pilaudid, preoperative and postoperative 
use, in aged, 1946' June, 717 


Dislocation of astragalus, 194?' Dec, 
1508 

of shoulder, recurrent, capsular repair, 
pathological findings and operatise 
technic, 1947 Oct , 1389-1391 
»f toe. 19 } v feb , 200 

I In reticula, duodena/, use of tong T-ttibc 
in common duct in, 19} 8 June, 66S 
esophageal, 1U4<> June, 730 
surgery for anesthesia in, 1947. June, 
539 

Mechel's, gross intestinal hemorrhage 
due to, l’>)7 \pnl, IU 
of large intestine, terminal portion, 
1946 Aug , 976 

urethral, repair with cottoa sutures 
1940 Oi-t , 1237. 1233 

Diverticulitis of colon, 1940' April, 390- 
S9li, June, 581, 19}, S April, 531 
colectomy for, 1940 Aug, 065 
in aged, 194 V Oct , 1366 
mth old rheumatic heart disease anil 
hepatitis, chnicopathologtc conference 
1943 Feb, 302 

Divert iculosis of colon, roentgen tliagno>n 
double contrast enemas in, 1940' June, 
596, 603 

Diverticulum, Mechel's, complications, in 
infants and children, 19} V Oct , 
1221-1331 

inflammation and perforation in 
194 S Oct.. 1233 

Drainage operations in pulmonary tuber- 
culosis, 19)7 Dec , 1392 
suction, fluid requirements in, 1947 
Feb , 225 

Draping or patieht lor surgery of knee, 
19)0 Feb , 250 

D tubocurarme chloride, 19)7 Dec, 15S1 

Ductus arteriosus, patent, surgical cor- 


common duct in, 19}V June, 668 

drainage, value and place in diagnosis, 

1945 June, 587-391 

fistula following gallbladder surgery, 
ms April, 397 

malignant tumors, surgical treatment, 

1946 Feb , 163-175 

stump, intraluminal pressure in, avoid- 
ance in gastric resection, 194 0 
Feb., 307 

management, in gastric resection, 
techmnl details, 19)0 Feb , 200- 
209 

ulcer See also Peptic ulcer 
Billroth II operation, bleeding as Isle 
sequel, 1947 April, 241-347 
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Duodenum, ulcer, bleeding, in child, 1917 
April, 446 

etiology, 1947: Aug , 905 
gastric resection for,*I9{7 Aug, 913 
management ot duodenal stump 
1946* Feb., 200-209 
use of long T-tube in common 
duct in, 1945 June, 667 
ulcer and, 1947* April, 2G5-271 
gastro-enterostomy for, 19J7; Aug, 
911 

hypoglycemia simulating, 19f6 Dec, 
1503 

surgical treatment, 1948' Oct , 1125 
physiologic aspects, 19i7: Aug , 
905-918 

vagotomy for, 19 {7 Aug, 915 
comparison of results with other 
methods, 1948 Oct, 1126 
Dupuytren’s contracture of hands and 
right foot, epidermoid cyst of palm 
with, 194.7 Aug , 1031-1039 
Dural cyst, sciatica due to, 19iG April, 279 
Dyspepsia and serous cysts of kidney, 
19 {X June, 785-792 
Dysentery, amebic, 19JC June, 589 
bacillary, 1946 June, 585 
Dysgerminoma of ovary, 1947 Aug, 837 
Dysemenorrhea, hysterectomy for, vaginal, 
1947* Aug , 70S 

Dysphagia, esoplmgoscopy in, 19 47 Oct , 
1198, 1202 

Dyspnea in thoracic surgery, 1946. Dec, 
1444 

Dysthesia, nocturnal, 19$6 Aug, 82S 
Dystrophy, sy my pathetic, reflex, 194® 
June, 780-790 

E\r, external losses, repur of, 1947 Oct , 

mi 

^ lacerations, 1946 Feb , 9 
Echinococcus of bone, 1947 June, 750 
Ectropion, 1945 Feb . 49 
of cervix, 1948 Dec , 1404 
Edema, delajed wound healing m, 1946 
Dec , 1410 

hypoproteinemia as cause, 1946* Dec , 
1312 

premenstrual, 19 J7: Aug, 827-836 
pulmonary, postoperative, in thoracic 
surgery, J9J6 Dec , 1448 
bow, fractures, supracondylar, seg- 
mental arterial spasm associated 
"'tli, 1948 April, 467-472 
with special reference to head of 
radius and olecranon, 1947 Feb, 

E 'l350 eSUr8CT> ,D aged ’ I9iS ' 0ct ’ 1341_ 
Electrocautery , n cervical lesions, 1948- 
Dec , 1406 

in epistaxis 1948. Feb , 83 


Electrocoagulation method in obstructive 


Dec ,1330^1360; 1947: Feb ,220 
Electromyography, 1947: Oct , 1061 
Embolectomy, 1948. Feb , 155 
arterial, 1948 April, 302, 366-372 
Embolism arterial, 1948* Feb , 154 
pulmonary, anticoagulant prophylaxis, 
1948 April, 325, 333 
in gynecology and obstetrics, pre- 
vention and treatment, 1948: Dec. 
1469-1476 

management, 19JS April, 324-340 
postoperative, 1946: Dec , 1389-1403 
anticoagulants in, 1946. Dec , 1396, 
1947 Oct , 1044 

early ambulation in prevention, 
1946: Dec , 1395 

prevention and treatment, 1947 
Oct , 1037-1051 

venous ligation in, 19iG Dec , 
1399; 1947: Oct, 1040, 1047 
Emphysema, “compensatory,” following 
pneumonectomy without thoraco- 
plasty, 1946 -Dec, 1451 
of eyelids, 1948. Feb , 52 
Endocervical resection, 1948 Dec , 1407 
Endometrial biopsy, 19 {8 Feb, 224 
cysts, ruptured, 1947. Aug . 815 
Endometriosis, backache m, 1947. Dec , 
1353 

hysterectomy for, 1947 Aug, 792 
of colon, 1947 June, 655 
Endoscopy, 1947: Oct, 1191-1214 
Endothelioma of bone, 19i7 June, 745 
Enema, air, double contrast, in roentgen 
diagnosis of colonic lesions, 
1946. June, 594-602 
technic, 1946" June, 603 
barium, technic, 1916: June, 603 
Enteritis, pseudomembranous, acute, fol- 
lowing intestinal surgery, 1948 Aug , 
999-1023 

regional, diagnosis, 1948: Oct , 1139 
medical treatment, 1948. Oct., 1141 
surgical treatment, 1948. Oct, 1139- 
1147 

segmental, diffuse, 1948; Oct., 1144 
Enterocele, 1917: Oct , 1226-1230 
Enterocolitis, pseudomembranous, acute, 
following intestinal surgery, 1948 Aug, 
999-1023 

Entropion, spastic, 1948 Feb , 51 
Eosinophilic granuloma of bone, 1947: 
June, 748 

of skull, 1948- Aug , 1057-1069 
report of 4 cases, with 5 year follow- 
up, 1948: Aug , 1060 
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Epnlennmd cyst of left palm with Dupuy- 


1 , ■ e 

ms Oct, i2!3 

Epistaxis, 19'tS Feb , 82 
Epitbeh.il horns, 79,8' Feb , 77 
Epithelioma of lip, 1947 Aug , 985 
of scalp, 19 {C Aug, 859 
Eponychu, 1948 Feb , 31 
Erosion of cervix, 1948 Dec , 1403 
Erythrocytes, conglutination of, in shock, 
1946 Dec, 1423 

Ery thrumclalgia, 194S Aug, 10S4 
pain m upper extremity due to, 1946 
Aug , 803 

Esophagitis, chronic, June, 733 


curare in, 1946 June, 712 
m carcinoma of esophagus, 7947 June, 
584 

indications and contraindications, 1947 
Oct, 1198 

Esophagus, atresia, congenital, 7947 Feb , 
73 

carcinoma, 1946 Feb , 137, June, 733, 

diagnosis, 1947 June, 582-586 
esophagogastrostwny for, 7946 Oct , 
1127 

resection in, 1947 June, 588 
dilatation, idiopathic, 1947 Oct , 1128- 
1135 

diverticula, 7946 June, 736 
surgery for, anesthesia in, 7947 June, 
520 

foreign body in, 794 8 Feb , 179 
hiatus hernia, esophagoscopy in, 7947 
Oct , 1201 

surgical treatment, analysis of cases, 
1947 Oct . 1121 

transabdommal repair, 7947 Feb , 
109-116 

lesions causing arm pain, 7946 Aug , 801 
esophagoscopy in, 7947 Oct , 119S 
lower, diseases of, roeutgen diagnosis, 
7946 April, 306-318 
malignant disease, diagnosis, 7947. June, 
582-586 

obstructing lesions, surgical aspects, 
7946 June, 733-741 

tumors of, primary, 1947 June, 587-591 
varices, 1943 June, 729-732 
hemorrhage from, 7947 Oct , 1162 


Estlander operation for carcinoma of lip, 
7947 Aug , 1000 

Estrogens in menopause, 7947 Aug , 824 
therapy in carcinoma of breast, 7946 
Feb , 127 

intravenous uses, 7947 Dec, 1571 
Eversion of cervix, 1943 Dec , 1404 
Ewing’s sarcoma, 7947 June, 745 
Exophthalmic goiter See Uyperthijroul- 


Extensor tendons of fingers, repair of, 
1948 Oct , 1337 

Extraocular muscles, imbalance, surgical 
treatment, physiologic aspects, 1948 
Aug , 861-869 

Extremities, amputations See Ampu- 
tations 

lower, malignant melanomas radical 
treatment, 7947 Oct, 1136-1143 
posthrombotic sequelae, treatment, 
7947 Oct , 1171-1177 
upper, pain in, symposium on, 7946 
Aug, 799 

Eye, burns, 7948 Feb , 51 
foreign bodies in, 7949 Feb , 53, 179 
minor surgery of, 79}S Feh , 46-55 
muscles, imbalance surgical treatment, 
physiologic aspects, 7949 Aug, 861- 
869 

perforating injuries, 1948 Feb , 52 
prosthesis, problems of, 7946 Aug , 843 
socket See Orbit 

Eyelids, diseases, minor surgery, 7948- 
Feb , 47 

infections, 1948 Teb , 47 
lacerations, 7946 Feb , 6 
trauma, 7948 Feb , 51 

Fsce, abrasions, 1946 Feb , 5 
hemangiomas, large, m children, surgical 
treatment, 19', 7 April, 431-442 
injuries, early management, 7946 Feb , 
2-19 



reconstructions about, pedicle grafts 
from arm for, 7946 Feb , 20-32 
tumors, benign, 7948 Feb , 69 
Facial bone fractures, 7946 Feb , 9 
nerve, injury in parotid surgery, 7947 
June, 608) 

traumatic lesioDs secondary to war 
wounds, repair of, 7946- June, 763- 
773 
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Facial paralysis of otitic origin, repair of, 

19 IS: April, 488-445 

Fallopian tube, twisted, 1947: Aug, 813 
Fallot’s tetratogy, surgical treatment, 

19 J3- April, SCI 

Fecal fistulas, abdominal, multiple, colec- 
tomy for, 1916' Aug., W>5 
tulierculous, 1916' June, 65 S 
Feet See Foot 
Felon, 19.}, S' Feb , Si 

Femoral artery, nonsuture anastomosis, 

19 17: Oct , 1094 

hernia in aged, 194'*?: Oct., 1364 
\em, interruption of, in postoperative 
xenous thrombosis and embolism. 
1946: Dec , 1399; 19}7- Oct , 
1040, 1047; 1918: April, 835, 
34S.350 

technic, 1947: Oct , 1048 
mth stripping of saphenous veins in 
postthrombotic sequelae of loner 
extremity, 1947. Oct., 1171-1177 
Femur, fractures, neck, delayed union or 
nonunion, operation for, 1946: 
Feb , 242 

recent, operative treatment, 1946 
Feb , 230 

trochanteric, treatment bv internal 
fixation, medical risk in, 191S. 
Oct., 1371-1379 

head, aseptic necrosis, following minor 
fracture of greater trochanter, 1913: 
Aug , 1025-1030 

Fenestration operation for otosclerosis, 
how it improves hearing, 1946* 
Aug , 878 

present status, 1945: June, 801-804 
probability of successful result, 1916' 
Aug, 878 

selection of patients, 1916: Aug, 
B76-8S9 

Fetal asphyxia, 1947: April, 458 
growth, measuring, 1945: Dec, 14S9 
1490 

indications for cesarean section, 1943: 
Dec , 1500 

resuscitation, 1947: April, 460 
wastage, prevention, 1947: April, 453-4G0 
Fexer, postoperative, effect of ultraviolet 
irradiation of air at operation on, 1946: 
Oct , 1078 

Fibroadenoma of breast, 1945- Feb , 9S 
diagnosis, 1946. April, 323 
Fibroblastoma, pcrineunal, 1947: June, 
556 

Fibroids of cervix, 1943. Dec., 1411 i 
of uterus, capsular vein, rupture, 1947: 
Aug, 816 

complicating pregnancy, 191S. Dec , ! 
1508 

degeneration nr necrosis, 1947: Aug, 
816 


Fibroids of uterus, hysterectomy, supra- 
vaginal, 19}7: Aug , 790,1943' Dec , 
1433 

hysterectomy, total. 19}7: Aug, 790; 
1943: Dec. 1453 

imomeetomy for, 1945: Dec., 1449 
prolapsed, 1947: Aug , 817 
treatment, 1943' Doc., 1445-1456 
Fibroma of esophagus, 1947: June, 587 
of kidney cortex, 1946: Oct., 12G3 
Fibrosarcoma of scalp, 1946: Aug , 867 
Fibrositis of shoulder, 1946: Aug , 839 
Fingernail, foreign body under, 1945 
Feb , 174 

Fingers, amputations, sites of election, 
1946 April, 500 

Fingers, extensor tendons, repair of, 
1918. Oct , 1337 

flexor tendons, repair, 19J5: Oct., 1327, 
1329 

fractures of, 1945 Feb ,191 
subfascial infection, 1945" Feb , 33 
Finsterer operation for peptic ulcer, gastro- 
jejunal ulcer following, 1946: June, 758 
First thoracic rib syndrome, 1946: Aug , 
826 

Fissure, anal, 1943. June, 796 
Fistula, arteriovenous, 194S Feb , 160, 
April, SSS 

angiography in, 1946 April, 332 
congenital, 1946: April, 343-34S 
pain in upper extremity caused by, 
1946: Aug , 803 

biliary, following gallbladder surgerv, 
1943- April, 506 

broncbopulmonarv, after lobectomy, 
1943 Aug , 8S3 " 

duodenal, following gallbladder surgerv, 
1943- April, 507 

fecal, abdominal, multiple, colectomy 
for, 1946: Aug , 965 
tuberculous, 1946: June, 65S 
gastrojejunocolic, 1947 April, 3L5-33I 
deficiency disease, /94S Aug , 90S 
intestinal, closure of, wire sutures in, 
1947. Dec, 1452 
fluids in, 1946 Dec., 1353 
mucous, resection of colon for, 1916 
Aug , 9CG 

rectovapnal, repair of, wire sutures in, 
1947. Dec , 1455 
thjToglossal duct, 1945. Feb , 63 
vesicovaginal, repair of, cotton sutures in, 
19J6. Oct , 1224 

transplantation of ureters in 19}*? 
Oct , 1213 

wire sutures in 19}7: Dec, 1455 
Flexor tendons of fingers, repair of, 19} 1 ? 
Oct , 1327 

of wrist, repair of, 19 IS. Oct. 1335 
Fluids, administration, problems in sur- 
gery, 1946: Dec., 1330-1360 
body, physiology of, 1946: Dec., 1330 
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Fluids, intravenous *n upper aMommal 
surgery, 101 S June, 832 
requirements tn cases of suction drainage 
1017 Feb , Z25 

of surgical patient, estimation, 1547 
Feb , 917 

Fluoroscopic removal of foreign bodies id 
neck, 10 id Oct , U8S-U91 
Foot amputations, sites of election, /94G 
April, 497 

and hands. Dupuytren’s contracture, 
epidermoid cyst of palm with, 10 IS 
Aug , 10S1-IW9 

deformity, correction. arthrodesis of 
ankle for, 1047 Oct . l*81-l*bS 
minor surgery, 104* Feb , IDG-305 
pain, diagnosis in. 19 4? Aug , 1O71-I0SC 
sprains of, 1947 Dec , 1505 
trauma to, 1947 Dec, 1505-1517 
scenic, in hallux valgus, Keller operation, 
end-result study, 1047 Oct ,1395-1303 
Forearm, amputations, sites of election, 
J94C. April, 499 

Foreign bodies, 101S Feb , 171-184 
as respiratory hazard in anesthesia, 
104* Feb , 333 

in bronchus, bronchoscopy in, 194* 
Oct , 1197 

in eye, 104* Feb . 53, 179 
in neck, removal under fluoroscopic 
control, 194-* Oct , 12S3 
in nose, 1948 Feb , 87 
in urethra, 1948 Feb 813 
management, 194* Feb. 174 
prevention, 19 4* Feb , J81 
Forehead flaps, 1946 Aug , 900 
Foreskin, redundant, 1948 Feb , 2U 
Fracture-dislocations. 19 58 Feb, 193 
Fracture-sprains, 1013 Feb, 193 
Fractures, compound, and their manage- 
ment, 1947 Dec , I 486- I 50 4 
definitive treatment, 1947 Dec , 1439 
first aid treatment, 1947 Dec , 1187 
Orr treatment, 1017 Dec, 1503 
healing of, 10 1C Dec , 1470-1481 
protein deficiency and, 191C- Dec, 
1313 

metatarsal, 1017 Dec ,1511 
minor, 19 IS Feb , 1 90-195 
nonunion in, 1947' Feb, 
gallbladder function and, 1947 Feb, 
6 209 

of acetabular rim with dislocation of hip, 
sciatic paralysis in, 1013 Aug, 973- 

of alveolar process, 1946 Feb , 16 
of astragalus, 1047 Dec., 1506 
of elbow, supracondylar, segmental ar- 
terial spasm associated with, 1945 
April, 467-472 . 

».lh !t*ml «(■>«»« 

radius and olecranon, 194' ten , 


Fractures of facial bones, early manage- 
ment, 19JG Feb , 9 

of lemur, neck, delayed union or non- 
union. operation for, 19(9 Feb , 243 
trochanteric, treatment by internil 
fi\ation, medical risk in, 10 58 
Oct , 1371-1379 

recent, operative treatment, 1010 
Feb 230 

of frontal bone, 1946 Feb , 10 
of greater trochanter, aseptic necrosis of 
head of femur following, 11*4* Aug , 
KJ >5-103(1 

of hip, surgical treatment, 194* Feb , 
2314-248 

of jaw, septic, 1847 Oct , 1321 
of mandible, 1016 Feb , J6 
of maxilla, 1916 Feb , 13 
of nose, 1956 Feb. 11,1/948 Feb hG 
of os calms 1947 Dec , 1513 
of phalanges 1948 Feb , 191 
of toe 19 1* Feb 200 
of \ertebml bodies 10 is Oct, 1210 
of zygomatic bone 19 lb teb 11 
subperiosteal, 1948 Feb 194 
Frontal bone, fractures, 101b Feb 10 
Fulguration of bladder tumors suprapubic 
I94>. (let 1214 

of inte-tinal polyps, 1 9y» Vug . 974 
1ransurelhr.il, 19}6 Oct 1213 
Fundus uteri, cjrcinom.i “tee Carcinoma 
of uteruy 

Fungous vaginitis, 1917 Vug , 833 
Furuncles, nasal. 1943 Feb , b8 
of neck, 19}3 Feb. 59 

GviABUVDDta, anomalies Feb , 2I« 
diseases acute J948 .fune, 633-639 
earls operation in, advantages 
1948 Judc (335 

complicating pregnancy, 1913 Dec 
1516 

diagnosis, 194* June, 5G9-574 
medical management, 19 It i June U13 
function, and nonunion in fractures 

1917 Feb 209 

gangrene of, clinical and pathologic 
study ol lun cases, 1948 Aug , 979- 
99S 

hydrops 1013 June, 573 
mucoclasis (Pribram) 194S April, 497 
perforation nilh appendicitis, 19 jtf 
June, 572 

with internal biliary fistula, J9JS 
June, 573 

torsion, 101S June, 574 
tumors, 1048 June, 0G9-672 
benign, 1948 June, 573 
malignant, J94S June, 674 
Gallstones See also Cholelitktatit 
diagnosis, 1'JIS June, 569 
impacted, management, 1948 April, 
499 
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tomy in treatment of hypertension, 
19i6. Oct , 1109 

lumbar, in varicose ulcer, 19}": Dec, 
155S 

Gangrene, gas. Sec Gas gangrene. 
localized, vasospasm in, sympathectomy 
for, 7947: Feb , 145 

of gallbladder, clinical and pathologic 
study of 100 cases, 1D}8: Aug 979-99S 
Gartner's cyst, 19-}$: Dec , 1512 
Gastrect otnv, subtotal, antral syndrome 
following, 1947: Oct., 1083 
Billroth II type, for duodenal ulcer, 
bleeding as late sequel, J947: April 
241-217 

for duodenal ulcer, gastrojejunnl ulcer 
following, supradiaphragmatic va- 
gotomy in, 1947: April, 249-253 
for peptic ulcer, 19}7: Oct., 1071, 10S1 
gastritis following, 19}S Aug, 956- 
972 

jejunal ulcer following, 7947: Oct., I OS I 
malfunctioning stoma after, 7947 
Oct , 10S2 

total, J947: June, 621-030 

for multiple simultaneous carcinoma 
of stomach, J9}7 : Aug, 919-925 
indications, 79J7; June, 621 
report of patient surviving for eight 
sears, 19}6 Aug , 934-940 
splenectomy included in, 19}$' June, 
562 

technic, 2947: June, 627 
Gastric See Stomach 
Gastritis, gastroscopy in, 7947. Oct , 1204 
postgastrectomy, 2943- Aug , 965-972 
G.islrocnemio-semimembranosus "bursa,” 
1V}7: Feb , 1C4 

Gastroenterostomy for duodenal ulcer, 
7347; Aug , 911 

gnstrojejunal ulcer following, J9.JC. 
June, 752 

Gastrointestinal hemorrhage m portal 
hypertension, portacaval anastomosis 
for, J9JS. April, 279-289 
surgery, symposium on, 19}C. Oct , 
1125, 29 }7. April, 231; 794S. Oct, 
1123 

tract, foreign bodies in, 19}S: Feb , 179 
malignant disease, metastasis to bone, 
7 9 16. June, 692-694 
motor ncti\ ity, follow ing jejunostomv, 
I't 47: April, 345 

(n'frojejunal ulcer, 10 }C: June, 75I-7G2 
billowing subtotal gastrectomy for 
duodenal ulcer, supradiaphragmatic 
vagotomy in, 7957 April. 249-253 


Gastrojejunocolic fi-tula, 7947* April. 
315-331 

deficiency disease due to, 2945.' Aug 
90S 

Gastroscopy, indications and contrain- 
dications. 19 }7: Oct , 1203 
Gaucher’s disease, 1947: June, 747 

splenectomy for, 19}S: June, 5G7 
Gelatin, protein hydrolysates with, in 
protein deficiency, 294G' Dec., 1315 
Genital abscesses and sinuses, tuberculous, 
streptomycin in, 19}S: Dec., 1618 
tuberculosis, streptomycin in, 2953- 
Dec , 1639-1642 

Genitourinary complications following large 
bowel surgery, 7346' June, 695 
surgery, symposium on, 19}G‘ Oct., 1209 
tract, lesions, unnecessary abdominal 
operations for, J94G’ Oct., 1247-1256 
tumors, pathology, 2946: Oct., 1257-126S 
Giant-eell tumors of bone, 7947" June, 744 
Glandular tumors of nose, throat and 
mouth, J94S Aug, 1037-1106 
Glass tube anastomosis of severed arteries, 
294S: April. 3S4, 386 

Glomerular filtration, rale of, measurement, 
mC' Oct., 1230 

Glomus tumor, pam in upper extremity due 
to, 294G- Aug , 831 

Goiter, exophthalmic See Hi/perthyroid- 

intra thoracic, 10} 7- June, 497 
lingua], 19} 7: June, 480 
surgerv in, modern trends, 294 7* Dec 
1364 

toxic diffuse, total thyroidectomy m, 
794G Feb , 100 

nodular, total thyroidectomy in, 794G 
Feb , 99 

Gold foil in neurosurgery, 29 J7- Dec , 1450 
Gonococcal vaginitis, 7947. Aug , 855 
Gonorrhea, acute, in women, treatment, 
l’J}8: Dec ,1477 

recurrent, in women, surgical treatment, 
794S Dec , 1479 

Gonorrheal conjunctivitis. 7943 Feb . 46 
epididymitis, 19}8: Feb , 217 
Gout, 2943* Aug , 1085 
Grafts, nerve, 2947. Aug , 9S2 
shin Sec Skin grafts 
Granuloma, eosinophilic, of bone, 1V}7 
June, 748 

of skull, 7945: Aug, 1057-1069 
report of 4 cases, with 5 year 
follow-up, 2945" Aug, 1060 
Granulosa-cell tumor of ovary, 7947 
Aug, 841 

Graves’ di-ease See Hyperthyroidism 
Gray -Turner’s sign in acute pancreatitis 
7943 June, 743 

Grease, injected, accidental, 7943 Ieb , 
175 
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find! im-Rarre syndrome, protaded disk ; 

and, differentiation, i9}6 April, 478 j 
(bird's l fa inverse meisnw for ehnlecyslrc- 

loinv , t'Jtf Feb, *17 

(iineo, logic Conditions, ft Mil e, surgical 
treatment, l’*l 7 \ug , 807-810 
surgery, miner. Jfl}« Feb , 233-H7 
tvUtecology, recent advances, avroposium 
on. l)«r , 1803 ' i 

symposium on, J9 47 Aug , 7C3 
fivrectoinv, post control, pirtraf, for relief 
'ntjum.Mf Ori.HCl 

H »UAX valgus. JO}S Feb , JflS 

with weak fool, Keller operation, 1 
mil result »iady, J34? Oct , 1394- 
18(M 

Hammer toe, W Feb . «rtl 
Hand, amputations, sites of rierfiori, • 
JW< April, *97 
infections, I9i* Feb , 27 41 

acute spreading, 19 4? Feb , 40 : 

human bile, f’f Jf iVb . 4D 
mayor *p ice, 194? Feb , 35 
minor space, J9$S Feb .3*1 
pcstoper.il i isr cure, Mi* Feb, 48 j 
severed trillions ft ml times, rep ir.i live , 
surgery, Mi? Dec , 1474-1487 
splint, «UlYer*l), W* Feb, 33 . 

tendons, repair of, 19JS Oct , J 323- 13 40 
wounds, open, treatment, J9{3 Feb, ■ 
4-30 

Hands and feet, Dupuylrrn’s contracture, 
epidermoid cyst <4 palm « ith, 1943 
,\uc , KWJ-1OT9 

Hsshimoto’a diseose, 1917 Dec, 5309 
Head, tumors, superficial, 1948 feb , 
69-81 

Hridsclifi pos| spinal, 19J7 t>*c, 15C8 

spinal puncture, 13{tf Feb , ST 
Healing of fracture* MW Dec , I470-14HI J 
of Bounds, 19}S. Drc , t4«4 1415 | 

lfcurt, armt m aneslhesii, J9J# Feb, , 
935 

decortication, by resection s.f pencur- ; 

Umm, 1946 Apn', 430 I 

disease, an a x>i'n due to, J34C Aug , 
b(l 4-805 , , 

congenita!, cyanotic, 1913 April, 36J 
surgery of, 194?- April, 353-865 
Heel, painful, ISIS Feb , 203, Aug , 1085 
Ileineke-Mifcuiic* operation for idiopathic 
dilatation of csopbagiu, 1917 Oct , 5130 
Hemangioma of face, large, in children, 
surgical treatment, VJiff April, 431- 

of head ami neck, W4* Feb , 71 
of kidney, 1946 Oct , 1263 
llematocofpoi, surgical treatment, 1947 
Aug, 808 

Hematoma, nonpulsating, large, 

Feb , 153-155 

of nasal septum, 194S Feb , 89 


Hematoma, subungual, 194* Feb, 197 
lleoiatomelrn, surgical treatment, 19}7 
Aug , 808 

Hemilaminectmni , ?9t'» I'cfi , 714-77 
for chotdofomy, I'j'/h Feb, 70 
for removal of neurofibroma of spinal 
coni, mo Feb , 74 

Hemolysis, intravascular, complicating 
blond transfusion, June, 683 

Hemolytic jaundice, *plener«onn for, 
1947 June 617, J9JV June, 385 
Hemoptysis lironchoseopv in, value iMJC 
April, 2 9li 

Hemorrhage ns late sequel «f perforated 
peptic ulcer, 1'JZ' Feb 9<> 
of subtot d gastrectomi of llillrotb 
if tvpe for duodena) ulcer, lUi? 
kpnl. 341-317 

cfcolrmtc, propbvJasis, J'llK April, 497 
circulatory adjustments in, 19}>- Dec, 
1368 

fluids in, 19 i 0 Dec , 1355 
from esophageal varices, tH? Hit , 1 H»J 
from XfeefceJ’t diverticulum Oct 

1333 

gastrointestinal, m porlnl hypertension, 
porta* aval anastomosis for, J94 s 
April, 279 -389 

in peptic ulcer. J9JC Oct 5140, 19iT 
Oct , 1073 

intestinal, gross in infants and children, 
J9I7 April, 413 -446 

intracereliellor, -punt a neons, surgical 
treatment ;»}s April, 412 -415 
n isnl, Mi* Feb , 83 
in endotracheal Aneslhesii, J94T 
June, 534 

rectal, Z94-* June, 793-799 
diagnostic significance, J‘>jp June, 
574-5TK 

suliconjunctivdl, VJ is FVfi ffJ 
Hemorrhoids, bleeding from, !'t}7 June. 
791 

treatment, 19JS June, 795 
Jiemothor.is;, /9JG Oct , [tfN.H 
clotted or chrome, /9|!» Oct, 1038 
treatment, recent advances, 494“ Dec , 
1373 

Heparin in prevention nnd treatment of 
Ihrronbosu and embolism, 
194* April. 335, 349 
m gynecology and obstetrics, 
J91S Dec, 1473, UK 
postoperative, J9JC Dec , 189t» 
Hepatic See also f.irtr 
Hepatic artery, anomalies, 1946 Feb , 
212, 413 

left branch, saccular aneury sot, clinico- 
palbologic conference, 79j2 Feb , 
267 

duct injuries in biliary tract surgery 
f9{S June, 649 
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Hepatitis, biliary, secondary, 794 7: Feb, 
45 

infections, 194®' June, <593-700 
diagnosis, 7947 Aug , 926-014 
mtrnhepatic biliary obstruction in, 1917: 
Feb , 43 

purulent, 1947: Feb , 45 
Ilepato-biliary disease, preoperative and 
postoperative treatment, 7945: April, 
493-507 

Hernia complicating pregnancy, 7946- 
Dec , 1516 

diaphragmatic, clinical report of 31 
surgically treated cases, 7946- June, 
742-750 

surgical repair, 79{6: Feb , 152-162 
in adult, me- Feb , 158 
in infancy and childhood, 19$ 6; 
Feb , 153 

femoral, in aged, 7945: Oct , 1364 
hiatus, esophagoscopy in, 7947: Oct. 
1201 

roentgen diagnosis, 7946- April, 311 
surgical treatment, analysis of cases, 
1917: Oct , 1121-1127 
transabdominal repair, 7947: Feb , 
109-116 

incarcerated, in aged, 7945 Oct., 1365 
incisional, repair, cutis grafts, 79}5* 
April, 517-524 

inguinal, in childbood, 7947: April, 
417-451 

recurrent, repair, cutis grafts in, 1918' 
April, 517-524 

repair of, technic, 7947 Dec , 1561- 
1565 

wire sutures in, 1917. Dec, 1451 
strangulated, 7947 Feb , 87 
in aged, 1918 Oct., 1365 
vaginal, posterior, 1917 Oct , 1220-1230 
Herniation of intervertebral dish, con- 
servative treatment, 7945 Oct., 1244 
Herniorrhaphy, inguinal, technic, 1917: 
Dec , 15G1 

Herpes progemtahs, 7947. June, 715 
zoster, 7947- Dec , 1355 
abdominal pain in, 7945: Oct , 1188 
protruded disk and, differentiation 
7946: April, 270 

Hiatus hernia, esophageal. Sec Hernia, 
hiatus 

Ilip, arthroplasty, mold, principle of, 
7947: Oct , 1303-1306 
dislocation, with fracture of acetabular 
rim, sciatic paralysis in, 7945. Aug , 
973-977 

fractures, surgical treatment, 79(6- 
Feb , 230-248 

painful, causes, 7945. April, 474 
obturator nerve aiulsion in, 7945 
April, 473-ISO 

llippunc acid test in liver disease, 7945 
June, 601 


Hirschsprung’s disease, 79{6: June, 644- 
655, Oct., 1170-1196 : 7945: Aug, 8S9- 
901 

Hodgkin's disease, bone changes in, 
7947: June, 749 

mediastinal lesions, 7946 April, 285 
neck lesions, 7945: Feb , 67 
of neck, 7947. June, 49G 
Hollander insulin test following vagotomy 
for peptic ulcer, 1917: Aug , 901 
Ilomografts, nerve, 1918’ April, 451 
Homologous serum jaundice, 7945* June, 
6 96 

Hordeolum, 7945’ Feb , 47 
Hormone treatment of carcinoma of 
breast, 7946: Feb, 127; 1917: 
Oct, 1144-1 150 

of menopause, 79J7. Aug, 824 
of undesccnded testicle, 1917: Dec . 
1542 

Horns, epithelial, 7945- Fell , 77 
Humerus, fractures. Sec Fractures of 
humerin 

malignant tumors, primary, treatment, 
1917 • June, 717-72S 

Hydrocele of tunica vaginalis, 7945: Feb , 
218 

Hydrocephalus, pathologic physiology, 
1918 April, 416-431 
treatment by choroid plexcctoray, 79 {5 
April, 416-431 

with meningocele, 7945- April, 416-431 
Hydronephrosis, plastic operations for, 
7946 April, 512-518 

Hydrops of gallbladder, diagnosis, 7945* 
June, 573 

IIjgrom3, cystic, 1918: Feb , CG 

of horsemen, 7947; Aug, 9S7-994 
of neck, 79 }7- June, 49S 
Hymenectomy, 7945 Feb , 227 
Ilyoscine. See Scopolamine 
Hypercnlcinuria in hyperparathyroidism, 
79{6. Dec , 1459 


Hypernephroma of kidney, pathologv, 
7946: Oct , 1257 

Hyperparathyroidism, diagnosis, 1917: 
June, 4S2 

multiple bone cysts in, 7947. June, 741 
pathologic physiology, 79J6. Dec, 14G2 
treatment, 1917: June, 483 
Hypertension, essential, comparison of 
results of Smithwiek operation and ex- 
tensive thoracolumb ir sympathec- 
tomy, 7955- April, 290-293* 
portal, gastrointestinal hemorrhage clue 
to, portacaval anastomosis for, 
7945 April, 279-289 
treatment by splenectomy and spleno- 
renal anastomosis with preservation 
of kidney, 7947- Oct, 11G2-1170 
sympathectomy- in, 7947: Feb, 147 
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Hypertension, thoracolumbar sympath- Ileostomy, anuria and uremia follow me, 
ectomy for, 7947 Oct , 1178-1187 » »J94S June, G28-C30 

paravertebral approach, 7947* Oct , ^ in ulcerative colitis. 7317 Dec 1432 

transpleural, 7917- Oct , 1183 
total thoracic and partial to total lumbar 
sympathectomy and celiac ganglion- - 


ectomy in, 73}6' Oct., 1109 
Hyperthyroidism, carcinoma oF thyroid 
gland and, association of, 79}? 
Aug, 935-933 

action of certain therapeutic agents in, 
m 6 Dec, 1419 
apathetic, 794? Dec , 1366 
complicating pregnancy, 734? Dec. 1512 
iodine in preoperatise preparation, 10)7 
Dec, 13C4 

pathologic physiology, 7945 Dec , 1454- 
1469 

surgery in, modern trends, 79 }7 Dec, 
1364 

thiouracil in preoperative preparation, 
^ 7947 Dec, 1364 ^ 


supravaginal, for filbroids, 794? Dec , 
1453 

total, abdominal, indications for, 7946 
Aug , 1018-1024 

for carcinoma of cervir, 19 [X Dec, 


Iliac bone grafts in chrome osteonivehtis, 
794?. June, 823 

Ilium, chondrosarcoma of, intr itlalile 
pain in hip following, relief by chnrdot- 
omy, 10)0 Feb , 70 

Imbalance of ocular muscles, surgical treat- 
ment, physiologic aspects, 794? tug , 
861-869 

Imperforate anus, 1947 Feb 82 
Incisional hernia, repair, cutis grafts in. 
79 }S Apnl, 517-524 

Incontinence of unne in women, 19} 7 
Aug , 857-865 

Infantile paralysis bee I’oiinmyehti* 
Infected wounds bee [I outt/h i nfnfnt 
Infections of hand, 194>f Feb 27-45 
of neck, 194? Feb . 59 
pathologic physiology, 10 iO Dec , 1410- 
1420 

"unexplained.” in surgical wounds 
control of, 1946 Oct , 1071-1081 
Inflammatory disease, pelvic 7947 Aug , 
815 

surgical treatment, 19}? Dec 
1477-1485 

medical vs surgical treatment, 7947 
Aug . bf.6-874 

| Inguinal hernia m childhood, 7947 April 
! 447 


of uterine body, 791? Dec, 1432 
for fibroids, 194? Dec., 1453 
indications and technic, !9}7 Aug, 
790-795 

vaginal, selection of patients, 7947 Aug, 
706- bOC 

technic, 7947 Aug , 802 
tt'ertheim, in carcinoma of uterus, J947 
Aug, 770 

Icterus See Jaundice 
Ileitis, regional, 7946 June, 590 

operation for. proximal extension and 
progression following, 19)7 Apnl, 
333-336 

Ileocolic intussusception, nonturoid, in 
adult, 79}7 April, 355-360 
Ileocolitis, pseudomembranous, acute, fol- 
lowing intestinal surgery, 19}? Aug, 
999-1023 

Heocolostomy,end-to-side l 1946 Oct ,1202- 
1204 

side-to-side, 1946 Oct , 1201-1202 
IleosigmoiJostomy for famdial polyposis 
of colon, 79}?- Oct , 1179, 118« 


of sprains, 794?" Feb . 189 
of varicose veins, 704? Feb, 14', 
complications, 1 94? Feb . ISO 
Injuries, abdominal, penetrating, 7946 
Oct , 1152 

arterial, emergency management, 794? 
Apnl, 373 

in war, 19 }S. Apnl, 381-389 
bile ducts, 194? June, 649-658 

K.rtK »01T i— i <=o 


1094 

colon and rectum, 7946- June, C65-6G8 
eye, 794*' Feb, 51 

facial, early management, 7946* Feb , 
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Injuries, neck, 194#; Feb , 50 

nerve, repair of, recent progress, 1948. 
April 440-455 


Interscapulothoracic amputation in malig- 
nant tumors of humerus, 1947. June, 
717 

Intervertebral disks, lesions, 194C: Aug, 
997-1006, 1948- April, 450-460 
cervical, summary of 24 cases, 
194 7. Oct , 1240 

conservative treatment, 1948 Oct , 
1244 

differentia! diagnosis, 1946. Aug , 
998 

lumbar, differentiation from disease 
of spinal and peripheral nervous 
systems, 1946. April, 272-281 
operative procedure, 1948: April, 401 
pain in upper extremities due to, 
1946: Aug , 813 

Intestinal anastomosis, end-to-end, aseptic, 
1946 Oct , 1205, 1206 
distention, 194C. I)cc., 1427 
postoperative, 1946 • June, 707 
relation of obstructive vomiting to, 
1946. Dec , 1431 

fistula, closure of, wire sutures in, J947. 
Dec , 1452 

fluids in, 1946; Dec, 1353 
hemorrhage, gross, m infants and 
children, J947 April, 443-44G 
intubation, 1940 Dec, 1430 
obstruction, 194C. April, 382-389 
acute, in aged, 1948 Oct , 1303 
analysis of 353 cases, 1947- I'eb , 51- 
72 

complicating pregnancy, 19 {8 Dec 
1516 

diagnosis, 1946 April, 3S2 
due to Meckel’s diverticulum, i9{8 - 
Oct , 1228 

fluids in, 1946 Dec., 1352 
in newborn, 1947- Feb , 73-84 
physiologic principles, 194® Dec, 
1427-1439 

treatment, 1946 April, 884 
surgery, acute pseudomembranous en- 
teritis or enterocolitis following, 1948 
Aug , 999-1023 
tuberculosis, 1946- June, 585 
surgical treatment, 1946; June, 656- 
664 

Intestine, large, carcinoma, 1947 Oct, 
1018-1031 

lesions of, unusual, 1947 June, 651- 
G5S 


Intestine, large, obstruction, analysis of 
181 cases 1947; IYb , 62 
terminal portion, diverticula, 1946; 
Aug , 976 

lesions of, diagnosis, 19{6. Aug, 
981 

maligna titj lesions, 1946 Aug., 
966 

polypoid disease, 194G; Aug , 971 
small, early postoperative motor response 
to jejunal feedings, 19{7 April, 
315-354 

obstruction, analysis of 168 cases 
1947. Feb , 51 

resection of, jejuno-ileac insufficiency 
following, 194#; Aug , 907 
stricture, jejuno-ileac insufficiency fol- 
lowing, l'J',8. Aug , 907 
tumors of, 1947 June, 644-650 
malignant, 1948: Oct , 1149-1157 
Intocostnn. 1947- Dec , 1573, 1581 
Intra-abdominal disease, neurologic lesions 
simulating, 1948- Oct , 1185-1192 
Intraeerebellar hemorrhage, spontaneous, 
surgical treatment, 1948. April, 412- 
415 

Intracranial arterial aneurysms, surgical 
treatment, 1948. April, 396-104 
Intra peritoneal masses, urologic investi- 
gation, 194# Oct., 1195 
Intraspmal solutions for pain control, 
1947 Dec , 1356, 1357 
Intrathoracic extension of tumors of liver, 
1946 June, 679-683 
goiter, 1947. June, 497 
Intravenous fluid therapy in upper ab- 
dominal surgery, 194#: June, 832 
uses of narcotics, 1947 Dec , 1570 
Intubation, intestinal, 1940 Dec , 1436 
Intussuscepting submucous lipoma of 
right colon, 1947. April, 361-372 
Intussusception, acute, in infants and 
children, analysis of 93 cases in Cook 
County Children’s Hospital, 1947 
Feb , 3-22 

due to Mechel’s diverticulum, 194S 
Oct., 1227 

ileocolic, nontumid, in adult, 1947 
April, 355-360 

Iodine in hyperthyroidism, action of, 
1946- Dec , 1459 

preoperative, in thvroid surgery, J947 
Dec , 1364 

radioactive, J946 Dec, J459 
Irradiation See Ronilgen and Radium 
Irrigations, colonic, in diagnosis of in- 
testinal obstruction, 19 i0 April, 383 
Isografts, 1940 Aug , 898 

Jaundice, catarrhal, 1948 June, 693-700 
choledochostomy in, 194# June, 642 
differential diagnosis, 1948 June, 575- 
591 
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Jaundice, hemoljtic, familial, splenectomy 
for 1948 June, 562 
splenectomj in, 19(7 June, 617 
homologous serum, 1948 June, 696 
obstructive, and hepatocellular, labora- 
tory findings compared, 194$ June, 
591 

peritoneoscopy m, 194 7 Oct , 1213 
preparation for surgery in, 191* June, 
619-625 

regurgitation, 79(5 June, 578 
retention, 7946. June, 578 
surgical, management, laboratory diag- 
nosis and its pitfalls in, 19(7 
Feb . 37-50 

propbjlaxis, 7945 April, 497 
Jaw, odontogenic infections, treatment 
with aid of antibiotics, 7947 Oct , 1321- 
1329 

Jejunal feedings, early postoperative motor 
response of small intestine to, 1947 
April, 345-351 

ulcer following subtotal gastrectomj, 
1047 Oct , 1081 

Jejuno-ileac insufficiency, 1948 Aug , 

903-923 

causes, 19}8 Aug, 904 
relation to sprue syndrome, 1948. 
Aug , 903-923 

Jejunostomy, motor activity of gastro- 
intestinal tract follow mg, 1947 April, 
345 

nutrient, preliminary to esophago-gis- 
trostomy, 1946 Oct , 1127 
Joint mice in knee, 1948 Oct , 1252 
tuberculous sinuses and abscesses in, 
streptomycin treatment, 7945 Dee, 
1611 

Keetlei - Torek operation for undescended 
testicle, 194 7 Dec 1547 
Keller operation for hallux valgus nnd weak 
foot, end-result study, 1947 Oct , 
1295-1302 

procedure in bunions, 1948 Feb, 200 
Keratoses, seborrheic, 1948 Feb , 76 
senile or precancerous, 1948 Feb , 76 
Kidney, calculi, formation in bedrest 
patients, 7946, April, 444-119 
cjsts, serous, dyspepsia and, J9(8 June, 
785-792 

diseases, abdominal masses in, urologic 
investigation, 1948 Oct , 1203 
function, clearance and saturation tests, 
79J6 Oct, 1230-1446 
major surgery and, 7946 June, 669- 
675 

insufficiency during water deprivation, 
1946 Dec , 1339 

lesions, unnecessary abdominal opera- 
tions for, 7946 Oct , 1247 
pelvis, tumors, pathology, 7946 Oi t , 
1264 


Kidney, stones in See Calrvli, renal 
tuberculosis, streptomycin in, 1948 
Dec, 1640 

tumors, pathology, 7946 Oct, 1257 


249-260 

examination and differentia! diagnosis 
7946 Feb , 249 

injuries, acute, surgical diagnosis, 79.JC 
April, 402-409 
treatment, 7946 April, 407 
internal derangements, diagnosis, 7945. 
Oct , 1252 

surgery of, 1948 Oct, 1247-1275 
landmarks, 7947 Feb , 161 
loose bodies, osteocartilaginous, 7947 
Feb , 169 

physiology, 7945 Oct , 1251 
popliteal outpouching of inner compart- 
ment, 7947 Feb , 164 
posterior appro icb to, 1947 Feb, 157- 
181 

Lsbor, management, in pulmonary tuber- 
culosis, 79(7 April, 403 
premature onset, 7947 April, 456 
test of, 7948 Dec , 1495 
Lalmntory aids in diagnosis of liver dis- 
ease, 7945 June, 593-603 


Laryngeal nerve, recurrent, injuries at thy- 
roidectomy, avoidance, 7946 Aug , 907 
Laryngoscopy, anesthesia for, 7947 June, 
521 

Laryngospasm in anesthesia, 1948 Feb , 
232 

Larynx, abductor paralysis, bilateral, ary- 
tenoidectomy for, 7946 April, 464- 
476 

foreign bodies in, 7943 Feb , 179 
glindular tumors of, 7946 Aug, 1088 
surgery of, anesthesia for, 7947 June, 
521 

Lateral ligaments of knee joint, test for 
integrity, 7946 Feb , 250 
Le Fort procedure for prolapse of uterus, 
7947. Aug , 800 
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Leg, amputations, sites of election, 1946' 
April, 497 

pedicle grafts from, 1946: Aug., SOI 
plaster cast for, 1946: Feb , 953 
ulcers, chronic, 1947: Dec., 1555-1560 
Leiomyoma of uterus, capsular vein, rup- 
ture, 1947: Aug, 816 

leiomyosarcoma or colon, 19{7: June, G56 
Lempert fenestration operation, present 
status, 194-6: June, 801-80! 
selection of patients, 1946: Aug , 
876-889 

Leptomeningitis, localized, protruded disk 
and, differentiation, 1946: April. 977 
leukemia, bone changes in, 1947- June, 750 
neck lesions in, 1946* Feb , 67 
Leukoplakia of cervix, 1948. Dec ,1401 
of lip, 1946- Feb , 77 
of penis, 1947: June, 715 
l^eukorrhea, causes and treatment, 1947: 
Aug , 848-856 

Levin tube in intestinal obstruction, 1946' 
April, 386 

use, fluid requirements in, 1947: Feb., 
295 

Lewisite, eye injuries from, 1946' Feb , 54 
Ligamentum flavum, hypertrophied, sc,. 

atica due to, 1946: April, 980 
Ligation of femoral vein in venous throm- 
bosis, 1946- April, 335, 348, 350 
of internal carotid artery, anesthesia for, 
1947: June, 594 
of vas deferens, 1946: Feb , 290 
Ligatures, metallic, 1947: Dec., 1435-1460 
Lingual goiter, 1947; June, 486 
Lip, carcinoma, 1946: Feb , 78 

treatment, 1947: Aug , 995-1006 
cleft, congenital, surgical correction 
1947; April, 417-130 
glandular tumors of, 19{6: Aug , 10S7 
lacerations, 19J6‘ Feb , 9 
leukoplakia of, Feb , 77 
precancerous lesions, treatment, 1947. 
Aug., 997 

Lipoma of head and neck, 1946.- Feb , 63, 
71 

of kidney, 1946. Oct , 1263 
retroperitoneal, 1947: June, 659-665 
submucous, intussusceptmg, of right 
colon, 1947: April, 361-372 
I.ister, historical data, 1946* Oct., 1039 
Lithiasis, renal. See Calculi, renal 
Liver biopsy, 1946" June, 601 

in portal cirrhosis, 1946; June, 716 
in surgical jaundice, 1947: Feb , 41 
carcinoma, 1948: June, 673-678 
cirrhosis, diagnosis and treatment, 1946: 
June, 713-720 

damage, prevention, by high protein diet, 
1946- Dec , 1313 

diseases, diagnosis, laboratory aids, 1948 - 
June, 593-603 

nutritional factors, 1946: Dec., 1364 


Liver diseases, peritoneoscopy in, 1947' 
Oct., 1211 

symposium on, 1948' June, 559 
urologic investigation in, 1948: Oct., 
1196 

functional tests, 1948' June, 593 

in jaundice, 1947: Feb , 39, 40, 1948 
June, 582 

in portal cirrhosis, 1948: June, 714 
insufficiency, chronic ulcerative colitis 
and, 1948 June, 701 
following decompression in obstructive 
jaundice, 1948; April, 502 
tumors, intrathoracic extension, 1948; 
June, 679-683 

Lobectorn 3 ’, early postoperative atelectasis 
after, physiologic disturbances under- 
lying, 1948- Aug , 871-888 
for pulmonary tuberculosis, use of strep- 
tomjcin in, 194S Dec, 1519-1542, 
1513-1554 

Lohotomy, prefrontal, bilateral, for relief of 
pain, 1947 Oct , 1259 
indications and results in 470 patients, 
1948 June, 811-816 

Local anesthesia. See Anesthesia, local. 

Loose bodies in knee, 1947: Feb , 169; 19J8: 
Oct , 1252 

Ludwig’s angina, 1948' Feb , 62 

Lumbar intervertebral disk, ruptured, dif- 
ferentiation from diseases of spinal and 
peripheral nervous systems, 1946 
April, 272-281 
puncture, 1946. Feb , 78 
sympathectomy, effect, 1946 Feb , 67 
indications, 1946: Feb , 59 
technic, 1946. Feb , 56-69 
sympathetic block, 1946: Feb , 57 

Lung, abscess, 1947' Dec , 1389 

bronchoscopy in, 1947. Oct., 1192 
localization, 19 47: Dec , 1383 
carcinoma, 1947. June, 592 
primary, 1947. Dec , 140‘J 
blood picture in, 1946: April, 298- 
305 

coccidioidomycosis, 1947. Oct, 1113- 
1120 

"coin” lesions, management, 1948 Oct., 
1313-1322 

contusions, 1946: Oet., 10S3 
edema, postoperative, in thoracic sur- 
gery, 19J6: Dec , 1448 
efficiency, postoperative, in thoracic sur- 
gery, factors reducing, 19iG: Dec , 
1445 

insufficiency, recognition in thoracic sur- 
gery, 1946; Dec , 1443 
lesions, bronchoscopy in planning treat- 
ment, 1946- April, 292-297 
malignant lymphoma, 1947; Oct., 1113- 
1120 
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Lung, rejection, for pulmonarv tuliercu- 
losis. 79}7- Dec , 1394 
use of streptomycin in, 

Dec, 1.519-15(4, 1543-1534 
segmental, in bronchiectasis, 79(7 

Dec , 1375 

surgery of, recent advances, 19 }7 Dec 
1373-1405 

tuberculosis See Tuberculosis, pulrno- 
nary 

tumors, diagnosis and treatment, I9}7 
June, SOI -5 95 

ventilation, after lobectomy, disturb- 
ances in, 79J8 Aug, 871, 874 
"wet”, traumatic 7946" Oct , 1084 
Lye stricture, esopliagoscopy in, 7947 
Oct , 1401 

Ly mph nodes of neck, treatment in carci- 
noma of bp, 7947 Aug , 1004 
Lymphadenitis, cervical, chronic, 7948 
Keb , Cl 

tuherculous, 79W Feb , 61 


Lymphogranuloma venereum, 7947 June, 
657 

lymphoma, malignant, of lung, 7947 Oct , 
1173-1140 

of stomach, gastroscopy in, 7947 Oct , 
1407 

Lymphosarcoma, bone changes in, 7947 
June, 749 

of cecum 7947 June. 653 
of neck, 194* Feb , 67 
of orbit, primary, 7946 Aug 871 
secondary. 7946 Aug . 873 
of spinal cord, protruded disk nnd, dif- 
ferentiation, 7946 April, 479 

M scDoncld’s method of measuring growth 
of fetus, 794-9 Dec , 1 490 
Malarial spleen, splenectomy for, 7948 
June, 564 

Malignant degeneration of chronic benign 
gastric ulcer, 7947 April, 489-49S 
disease in undescended testis, 7947 
June, 709-713 

tumors of bone, preoperative manage- 
ment, 794/ June 749-736 
of bronchus and esophagus, diagnosis, 
7947 June, 582-580 
of colon, 7940 Feb , 176 
of duodenum, surgical treatment, 79J6 
Feb , 163-175 

of humerus, treitment, 7947 June, 
717-748 

of nasopharynx, 79J7 June, 577-381 


Malignant tumors of small intestine, 7948 
Oct, 1149-1157 

Malimakmastoplasty , 19 {C Oct , 1093 

Manchester operation for uterine prolapse 
and eystocele, 7947 Aug, 801, 794* 
Dec. 1463. 1405 

Mandelie acid in urinary tract infections, 
7948 Oct , 1358 

Mandible, fractures. 79(6 Feb , 16 

Manipulation m acute low backache due to 
minor injury . 7948 Oct , 1245 

March fractures of metatarsals, 7947 Dec , 
1512 

Mascuhnovoblastomx of ovary, 7947 
Aug , 845 

I 1 


Mastitis, cystic, chronic, 794* Feb , 104 
diagnosis, 7946 April, 341 
treatment 7948 Feh , 108 


Mastoplasty, 7946 Oct , 1095 
I auiont, 79 46 Oct , 1099 
Malm.ak, 7946 Oct , 109s 
^Thoiek, 7945 Oct, 1103 


Metholyl in congenital megacolon, 7948 
■ Aug, 890 

I Meckel's diverticulum, complications, in 
infants nnd children, 79(8 Oct , 
, 1441-1431 

, gross intestind hemorrhage due to, 
7947 April, 443 

inflammation and perforation in, 7948 
Oct , 1424 

Median nerve, regeneration in, 7947 Oct 
1052-1 0G1 

repair, 7.94* April, 457 
Mediastinal shift, post opera tis e, in thoracic 
surgery, 794G Dec , 1445 
Mediastinum, dermoid cysts, 7946 Feb, 
130 

lesions, diagnosis, 7946 April 2S2-291 
neurogenic tumor, 7946 Feb , 134 
surgers of, 1945 Feb , 130-144 
tumors, benign, 7947 June, 596-6(4 
Megacolon, 7946 Oct 1170-1196 
congenital, 7946 June 644-055 
medical treitment, 79(8 Aug 890 
resection of colon in, 7948 Aug , 894 
surgical treatment, 794-8 Aug, 883- 
901 

sy mpatheetoma for, 7948 Aug , 891 
diagnosis, 7946 Oct , 1174 
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Megacolon, genesis, theories on, 1916" 
Oct , 1171 

pathologico-phystology, Oct , 1172 
resection of colon for, 1946* Aug , 919 
treatment, 1946 Oct , 1179 
Melancholia, involutional, prefrontal lo- 
botomy in, 194$: June, 812 
Melano-epithehoma of scalp, 1940; Aug, 
8GG 

Melanoma, malignant, of loner extremi- 
ties, radical treatment, 1917: Oct , 
1130-1143 

subungual, 194$' Feb , 198 
Meningioma, spinal, protruded disk and, 
differentiation, 19. }0 April, 276, 279 
Meningitis, abdominal pain m, 19 1$; Oct , 
1190 

Meningocele with hydrocephalus, choroid 
plexectomy for, 194$. April, 416—131 
Meniscectomy, technic, 19}$. Oct , 12G5 
Meninscus, lesions, 1918. Oct , 1253 
Menopause, artificially induced, treatment, 
1947. Aug , 820-826 

Menorrhagia, hj at erect omy for, vaginal, I 
1947 Aug ,797 

Mesencephalic spinothalamic tractotomy 
for relief of pain, 19 17: Oct , 1257 
Mesenteric tumors, 1947: June, 606-609 
Metabolic disturbances simulating acute 
abdominal emergencies, 1910" Dec , 
1498-1506 

Metallic sutures and ligatures, 1917: Dec , 
1435-1160 

Metatarsal fractures, 19 47. Dec , 1511 
Methionine in liver disease and injury, 
1916 Dec , 1310, 1305 
Methyl methacrylate plorabage in surgical 
treatment of pulmonary tuberculosis, 
1916" Oct , 106(1-1070 
Mikulicz operation, modified, 19 56 June, 
607, 610-622; 19}7; Dec, 1422 
unusual complication, 1916" June, 
623-627 

pack, use, in resection of colon, 1918. 
Oct., 1162 

resection of redundant sigmoid m pro- 
lapse of rectum, 191 7: Oct., 1065, 1068 
Milium, 194#; Feb ,49 
Miller- Abbott tube in intestinal obstruc- 
tion, 2946- Feb , 189, April, 3S6, 387 
Minor surgery, responsibilities of, 1918 
Feb , 1-3 

symposium on, 1918" Feb., 1 
Mittelsolimerz, 2947* Aug , 813 
Mixed tumors of neck, 194$ Feb , 65 
of nose, throat and mouth, 194$ Aug , 
10S7-110G 

Modern trends in surgery, symposium on, 
1 917: Dec , 1313 

Moles of bead and neck area, 194$ Feb , 
63, 74 

removal of, 1918" Feb , 75 
MoIIuscum contogiosum, 294$* Feb , 49 


1916' Feb , 236 

Morphine contraindicated in asthma, 1916: 
June, 678 

preope rathe and postoperative use, in 
aged, 1916’ June, 710 
Moschcowitz operation for prolapse of 
rectum, 19 {7: Oct , 1065, 1067 
Mouth, malignant tumors of glandular 
nature in, 194$: Aug , 1087-1106 
Mucocele of appendix, 1947: April, 337-343 
Mucoclasis (Pribram) in obstructive jaun- 
dice, 19 IS: Aug, 497 

Mucosal polyps of colon and rectum, sig- 
nificance, J947: June, 675—680 
Muiler-Hilhs maneuver in obstetrics, 1918: 
Dec , 1492 

Muscles, extraocular, imbalance, surgical 
treatment, physiologic aspects, 1918: 
Aug . 861-869 

Muscular strains of back, 1918 Oct , 1235 
of shoulder, 1946: Aug , 839 
Mustard gas, eye injuries from, 194$* Feb , 
51 

Mjanesm, 1947; Dec , 1582 
Mycotic aneurysm, 194$; Feb , 163 
Myeloma, multiple, 19 J7: June, 740 
Myoma See Ftbroida 
Myomectomy, 194$. Dec, 1449 

Bonnej’s hood operation, 194$: Dec , 
1454 

multiple, Bonney\ operation, 1918- 
Dec , 1450 

Myxoglobulosis of appendix, 1947. April, 
337-313 

Myxoma of breast, 194$. Feb , 99 

Nxbcotics, preoperative and postoperative 
use, in aged, 1916: June, 715-717 
Nasal. See also Soae 

bone, fractures, 1916 Feb , 11 
hemorrhage, 19 J$- Feb , 82 
in endotracheal anesthesia, 1917: 
June, 524 


June, 577-5781 

Neck, abscesses, deep, 1947; June, 497 
cysts, 1947 June, 490 
dissections, indications and technics, 
1916" Feb , 102-115 

foreign bodies in, removal under fluoro- 
scopic control, 1916: Oct , 1283-1291 
infections, 19 IS: Feb , 59 
injuries, 194$: Feb , 50 
lymph nodes, treatment in carcinoma of 
bp, 1947: Aug , 1004 
minor surgery, 194$ Feb , 56-68 
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Neck, plaster cast fur, Feb , 237 
surgery of, anesthesia for, management, 
7317 June, 5 17-529 
tumors, J917 June, 486-500, 7915 
Feb , 63, 60 

multiple, 79{7 June, 4% 

Necrosis, ft septic, of head of femur follow - 


Neonatal deaths, prevention, 79J7 April, 
450, 458 

Nephrolithiasis See Calculi, renal 
Nephrostomy with total osteotomy, 7917. 
June, 703 

Nerve (nerves), autografts, 7948 April 
452 

block, procaine, in vasospasm of venous 
thrombosis, 7919. April, 334 
sympathetic, uses of, 7917 Dec , 1569 
facial, traumitic lesions secondary to 
war rounds, repair of, 7946 June, 
7C3-773 

grafts, 7947' Aug , 982 
transplantation of, 7917 Feb, 121, 
Aug , 980 

homogr.ifts, 7918 April, 450 
obturator, avulsion, in treatment of 
painful hip, 7919 April, 473-480 
of Ii.mil, severed, reparative surgery, 
7947' Dec , 1474-1485 
peripheral, anastomosis of, early, 7917 
Aug , 978 

compression by aneurysm, 7917 Aug , 
981 

end-to-end suture, technic, 7947 
Feb , 123 

lesions, diagnosis of, 7916 April, 432 
electrodiagnosis, 79 J7 Oct , 1058 
pain in upper extremity due to, 
19i6 Aug, 831 

regeneration in, 7947 Oct , 1052-1061 
rep nr of, early \s late, 791S April, 
418 

methods, 7947 Feb , 117-128, Oct , 
1057 

primary and early secondary suture, 
7918 April, 449 

recent progress, 7918. April, 446- 
455 

surgical indications, 7917 Feb , 117 
suturing materials and methods, 
7918' April, 448 

surgery of, modern technics, 7917- 
Aug , 978-986 

tumors, 1917. June, 554-560 
roots, lesions causing arm pam, 7916* 
Aug , 811 


Nerve, sciatic, traumatic paralysis, asso- 
ciated with fracture of nm of aceta- 
bulum and dislocation of hip, 79 48 
\ug , 973-977 

sensory , crushing of, in peripheral vascu- 
lir disease, 731S April 300 
sheath tumor, nonpalisaded, 7917 June, 
557 

palisaded, 79 J7 June, 556 
Nervous system, central, lesions causing 
arm pain, 7916 Aug , 81 1 


posttraumatic, paravertebral procaine 
block in, 7917. Oct, 1274 
segmental, abdominal pain in, 7918 
Oct , 1187 

trigeminal, alcohol injections for, 7916 
June, 775 

medical therapy, 7946 June, 774 
peripheral neurectomies for, 7946 
June, 778 

relief in aged and feeble, 7917 Feb , 
120-137 

treatment, role of minor procedures 
in, 7946 June, 774-779 
Neurectomy, gastric, for peptic ulcer, 
favorable and unfavorable results, 
7917 Aug, 885-904 

peripheral lor trigeminal neuralgia, 7916 
June, 778 
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Neurofibroma, 1917 June, 555 
of mediastinum, 7947 June, 596 
of neck, 7947 June, 495 
of spinal cord, removal, hemilamin- 
ectomy for, 7946 Feb , 74 
Neurogenic bladder, 7916 Oct , 1270, 
1272,1275,7917 Aug , 950 
sarcoma, 7917 June, 537 
tumor of mediastinum, 7916 Feb , 
134, Apnl, 290 

Neurologic causes of pain in upper ex- 
tremity, 7916 Aug , 810-833 
lesions simulating intra-abdominal di- 
sease, 7948 Oct , 1185-1102 
Neurolysis, 7918 April, 449 
Neuroma, 7947 June, 555 
Neurorrhaphy, 7947 Aug , 979 
failure of, improvement of function 
after, 7917 Aug , 984 
Neurosurgery, symposium on, 7948 April. 
390 

visual field studies in, 7918' April 432 
437 
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Neurotomy, retrogasserian, in aged and 
feeble, 1947: Feb , 129 
Neutropenia, idiopathic, splenectomy for, 
1947: June, 618 

splenic, splenectomy for, 1945: June, 
566 

Nevus flammeus, 1945; Feb , 72 
pigmented, of head and neck area, 1945- 
Feb, 74 

of neck, 1945: Feb , CS 
_ strawberry, 1945: Feb , 72 
Newborn, intestinal obstruction in, 1947; 
Feb, 73-84 

Niemann-Pick’s disease, 1947; June, 747 
Nipple, artificial, construction of, 194 C: 
Oct., 1103 

free transplant of, 1946' Oct., 1103 
Paget’s disease, diagnosis, 1946; April, 
325 

sanguineous discharge from, 1946: April, 
323 

Nonsuture vitallium tube technic for 
severed arteries, 1947: Oct , 1088- 
1099, 194«' Apnl, 378 
Nonunion in fractures, 1947; Feb , 209-215 
gallbladder function and, 1947: Feb., 
209 

of femoral neck, operation for. 1946: 
Feb , 242 

Nose, foreign bodies, 194® Feb , 87 
fractures, 1945: Feb , 86 


'ear, 1947: Oct ,' 1108 
Nosebleed, 1946. Feb , 82 
Novocain test in painful hip, 19 IS: April, 
477 

Nucleus pulposus, displaced, 1945: Oct., 

1244 

Nutrition, some aspects in man, 1946: 
Dec., 1861-1367 

Nutntional problems in surgery, 1946: 
Dec , 1330-1360 

Obstetrics, recent advances, symposium 
on, 19iS- Dec., 1399 

Obturator nerve avulsion in treatment of 
painful hip joints, 1945; Apnl, 473-480 
Odontogenic infections of jaws ami as- 
sociated soft tissues and their treatment 
with aid of antibiotics, 1947; Oct., 1321- 
1329 

Ollier’s disease, 1947: June, 741 
Ombredanne’s operation for undescended 
testide, 1947: Dec , 1546 
Oorphorrhagia, 1947: Aug , 813 
Ooophorectomy in carcinoma of breast, 
1946; Feb , 126 

Operation, choice of, renal function and, 
1946- June, 674 


Operation, elective, in aged, 19J6> Oct , 
1341-1350 

nitrogen imbalance after, 1946 Dec , 
ISIS 

Ophthalmology, visual field studies as aid 
in neurosurgery, 194S. Apnl, 432 
Oral See Mouth 

Orbit, tumors, malignant lymphocytic, 
1946' Aug , 871-875 

Orchectomy, bilateral, for carcinoma of 
prostate, further observations on, 19 }6 
Aug , 1007-1017 
Orchitis, 1945' Feb., 217 
Orr treatment of chronic arthritis, 1947* 
Feb , 20C 

of compound fractures, 1947 Dec , 
1503 

Orthopedic aspects of pain in shoulder and 
arm, 1946* Aug , 834-840 
tuberculosis, streptomycin in, 1945 
Dec , 1C59-1G62 

Os calcis. fractures, 1947' Dec , 1513 
Oscillograph for recording physiologic 
variables during operations on man, 
1945: Aug , 851-850 
Osteitis deformans, 19 J7: June, 741 
Osteociwtilaginous loose bodies in knee, 
1947: Feb., 160 

Osteochondritis dissecans, 1955; Oct., 
1252 

Osteogenic sarcoma, 1947: June, 742 
Osteoid osteoma, 1947: June. 750 
Osteomyelitis, 1947' Feb , 183-207, June, 
738 

anatomical consideration and patho- 
genesis, 1947' Feb , 163 
chronic, 19 J7 Feb, 196; 1946: June, 
821-820 

adequate excision of involved area, 
1947: Feb , 198 
chemotherapy, 1947: Feb , 20Q 
obliteration of defect and/or closure of 
Wound, 1947' Feb , 199 
Orr treatment, 1947‘ Feb., 193 
etiology, 1947; Feb , 188 
hematogenous, acute, 1947; Feb., 192 
maximum points of tenderness in, 1947. 
Feb , 190 

of jaw, 1947. Oct , 1324 
pathology, 1947: Feb , 188 
treatment, 19 J7: Feb , 192 
Osteotomy, subtrochanteric, in ununited 
fracture of femoral neck, 19 J6: Feb 
245 

Otitic facial paralysis, repair of, 19 }6* 
April, 43S-445 

Otitis media, acute, facial paralysis in, 
1945. April, 412 

Otosclerosis, diagnosis of, 194C* Aug , 
878 

Lempert fenestration operation, how it 
improves bearing, 1946; Aug , 878 
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S'«k, i^isler east lor, IS J9 Feb , 237 
surgery of, anesthesia tur, minageirrent. 

194? June, 317-529 
tumors, 1947' June, -IHfi-Sfly, lOiS 
Feb , f»J, t»9 

multiple, 1947* June, 496 
Ntcro"»i», aseptic, of head of femur follow- 
ing minor fracture of greater trocJuinter, 
/»{<• Aug, US!S~um 
NeHserian infection See Gonorthea. 
Neohe/noplastin in hep-sto-bihary surgery, 
194*? April, 501 

Neonatal death*, prevention, 7947 April, 
456, -ISK 

Nephrolithiasis See Calculi, renal 
Nephrostomy with total cystectomy, jO 47 
June, 703 

.Wf (nerves), autograft*, 49 IS Apnl 
452 

block, procaine, in vasospasm of venous 
thrombosis, 13J3 April, 334 
sympathetic, uses of, 19 17 Dec , 15C3 
facial, traumatic lesions secondary to 
war nounds, repair of, 19\C. June, 
71-3 -773 

grafts, 79J7 Aug , D8J 
transplantation of, 294" Feb, 121, 
Aug , 880 

lioroogrifts, 7949 April, 430 
obturator, avulsion, in treatment of 
painful lup, 79 ),9 April, 473-480 
of hand, severed, reps rati ve surgery, 
7947 Dec, 1474-1483 
peripheral, anastomosis of, early, 7947; 
Aug , 978 

compression by aneurism, 7917- Aug, 
981 

end-to-end suture, technic, 794? 
Feb , 1 73 

lesions, diagnose of, J9JC April, 432 
eloctrwli4gi«i3is, JO 57 Oct , 1054 
pain in upper extremity due to, 
19 W Aug , K31 

regeneration in, J9J7 Oct , 1052-1061 
repair of, early vs late, 10 is April, 
418 

methods, 10 17 tVb , 117 -128. Oct , 
1057 

primary and early secondary suture, 
7949 \prit, 449 

recent progress, 78f-< April, 44C- 
455 

surgical indications, 7947 Fell , U7 
suturing to 1 ten at, and methods 
1948 Apnl 448 

surgery of, tnudem technics, 19 f 7 
Aug , 973-955 

t urnors, 2947 June, 5 >4-5<!Q 
roots, lesions causing arm pain, l9fQ 
Aug, 811 


Nerve, sciatic, traumatic paralysis, asso- 
mled with fracture of rim of aceta- 
bulum and dislocation o! hip, 19 Vi 
Aug , 973 -977 

sensors, crushing of, in peripheral vascu- 
lar disease, 13}8 April, 300 
sheath tumor, nonpahsaded, 1957 June, 
537 

palisaded, 2947 June, 550 
Nervous system, central, lesions causing 
arm paiU, 19iC Aug , 511 
sympathetic, role m vasomotor activ- 
ity, 1949 Dec , 1368 

Neuralgia, brachial, due to unilateral disk 
protrusions 7947- Oct , 1249 
posttrauma tic, paravertebral procaine 
block in, 2947- Oct, 1274 
segmental, abdominal pain in, 19{8 
Oct U67 

trigeminal, alcohol injections for, I3jfi 
June, 775 

medical therapy, 1910 June, 774 
peripheral neurectomies for, 7949 
June, 778 

relief m aged and feeble, 101,? Feb, 
129-137 

treatment, role of minor procedures 
m. 7946 June, 774-779 
Neurectomy, gastric, for peptic ulcer, 
favorable and unfavorable results, 
1957 Aug., 855-004 

peripheral, for trigeminal neuralgia, 19tf 
June, 778 

S'eunlemmoma, 2947 June, 336 
Neurinoma of spinal cord, protruded disk 
and, differentiation, 79JS April, 275 
palisaded, 79f7 June, 556 
Neuritis, abdominal pain in, 794-?, Oct,, 
1139 

Neurofibroma, 7947- June, 555 
of mediastinum, 294" June, 596 
of neck, 7947 June, 495 
of *pinal coed, removal, hemilamin- 
ectomy for, 2946 Feb , 74 
Neurogenic bladder, J946. Oct, 1270, 
4272, 1273, 2947 Aug, 930 
sarcoma, 7947 June, 557 
tumor of mediastinum, 7946 Feb , 
134, April, 290 

Neurologic causes of pun in upper ex- 
tremity, J9J6 Aug , 810-83T 
lesions Simula ting Ultra- abdominal di- 
sease. 794? Oct , 1183-1 192 
Neurolysis, 7948 April, 449 
Neuroma, 7947 June, 353 
Neurorrhaphy , 7957' Aug , 979 
lailure ot, improvement ol 1 unction 
after, J9J7. Aug , 984 
Neurosurgery, symposium on, 2955. Ap’d. 
390 

visual field studies in, 7948' April 432- 
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Parathyroid glands, normal and abnor- 
mal positions, 1947. June, 477 
tumors, 1947: June, 477-4S5 
Paravertebral block, 1946: Feb , 57, 58 
in study of visceral pain, 4947: Oct., 
1266 

synpathectomy for hypertension, 1947: 
Oct , 1180 

Parkinsonism, capsular operation for, end 
results, J948. April, 390-395 
Paronychia, 1948: Feb , 31 
Parotid gland, tumors, 4946: April, 489- 
491,4947: June, 501-516 
mixed, J94S' Feb , 65 

Patella, chondropathy of, 4948" Oct , 1259 
Patellar cartilage defect, detection, 4946: 
Feb , 252 

Patellectomy, technic, 4948' Oct , 1265 
Patent ductus arteriosus, surgical cor- 
rection, 4948: April, 354 
PauweVs method of cuneiform osteotomy 
in unumted fracture of femoral neck, 
4946: Feb., 246 

Pediatric anesthesia, 4947: Dec, 1571 
surgery, symposium on, 4947; April, 417 
Pedicle grafts, 4946: Aug., 899, 494S: 

Feb., 17. See also Shin grafts, pedicle 
Pelvic cellulitis, 4948- Dec., 1482 
Pelvic inflammatory disease, 4947: Aug ,815 
medical vs surgical treatment, 
4947: Aug., 866-874 
surgical treatment, 4948: Dec, 
1477-14S5 

Pelvis, renal, carcinoma, pathology, 4946: 
Oct., 1264 

Pencil, indelible, injuries from, 4948: 
Feb , 174 

Penicillin in acute hematogenous osteo- 
myelitis, 4947- Feb , 193 
in bums, 4946* Dec , 1403 
in chronic osteomyelitis, 4947: Feb , 
207; 4948 June, 821 
in hand infections, 4948. Feb ,30 
in odontogenic infections of jaws, 4947: 
Oct , 1321 

in open wounds of hand, 494S. Feb , 15 
in pelvic inflammatory disease, 4947* 
Aug , 868 

in plastic surgery of face, 19iC. Feb., 31 
Penis, carcinoma, 4947: June, 714-716 
lesions, 4947: June, 714-716 
minor surgery of, 4945' Feb , 214 
Peptic ulcer, as psychosomatic disease, 
7947. April, 309-314 
bleeding, 4947: Oct., 1073 

surgical treatment, 4946 Oct , 
1149-1151 

gastrectomy, subtotal, 4947. Oct 
1071, 10S1 

gastritis following, 4948' Aug , 
965-972 

management of duodenal stump, \ 
4946- Feb , 200 


Peptic ulcer, gastroscopy in, 4947: Oct , 
1206 

intractable, 4947' Oct , 1077 
maligna ncj nnd, 4947: Oct., 1077 
obstruction in, 4947' Oct , 1075 
operations for, gastrojejunal ulcer 
following, 49-JG' June, 751 
perforation, 4947: Oct., 1072 
in aged, 4 948: Oct ,1367 
surgical sequelae following recovery 
from, 4947: Feb , 93-108 
leclinic of repair, 4947: Feb., 100, 
101 

reperforation of, 4947: Feb , 97, 106 
surgical treatment, 4948: Oct , 1123- 
1137 

current practices 4947' Oct , 
1 071-1 0S7 

significance of gastric acidity in, 
4947: April, 255-260 
vagus resection !or, 4947. Oct., 1071, 
1079, Dec, 1406-1415; 4948: 
Oct., 1130 

complications, 4947: Dec , 1411 
favorable and unfavorable re- 
sults, 4947: Aug, 885-904 
insulin test after, 4947: Aug , 
900, Dec, 1409 

Perforating wounds of rectum, 4946. 

April, 397-401 

Perforation of colon, traumatic, repair of, 
4947: Dec., 1424 

of Mechel’s diverticulum, 494S: Oct , 
1222 

of peptic ulcer, 49 J 7: Oct , 1072 
in aged, 4948- Oct , 1307 
surgical sequelae follow ing recovers 
from, 49 J7' Feb , 93-108 
Periarthritis of shoulder, 4940' Aug, 837 
Pericarditis, chronic constrictive, surgical 
treatment, 4946: April, 477-488 
Pericardium, resection, decortication of 
heart by, 49 46. April, 480 
Penphepatic abscess, surgical manage- 
ment, 4948' June, 685-692 
Ferineal urethrofistula following large 
bowel surgery, 4946: June, 701 
Perineorrhaphy, wire sutures in, 19i 7- 
Dec., 1456 

Fennephric abscess, 49 {8: Feb, 206 
diagnosis, 19i6‘ April, 357-367 
Periosteal outer table grafts in cranio- 
plasty, 4946: Feb , 37 

Peripheral arteries, arteriosclerotic, arterio- 
graphy of, 4946- Apnl, 33 
obstruction, 4948: Feb , 154-173 
circulatory collapse, pathologic pb> 
ology, 4946- Dec , 1319-1329 
nerves, lesions, diagnosis, 19iG April, 
432-443 

eleetrodia gnosis, 4957 Oct . 
pain in upper extremity due to, 
4946: Aug , 831 
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Peripheral news, lesions, simulating 
ruptured lumbar intervertebral disk, 
MW April, 272 -2Sl 
regeneration i-n, 791? Oet, 1052 
repair of, M}7 Feb , 117, Oet , 1057 
recent progress Jf>M April, 4tfl~ 
433 

surgery of, modern technics, 1947. 
Aug,W8~frS<! 

tumors, 1917 June, 554-500 
vascular disease, pain in upper extremity 
caused by, MIS Aug, 806-8113 
studies of radioactive sodium in, 
MW Vprtl, 304-323 
surgery in, MIS April, £31-303 
sympathectomy in, Ml 7 Feb, 
139-15J 

Peritoneal button, use, w ascites, MM 

June. 723 

cavity, aspiration of. 19\7 Feb, 10J 
Peritoneoscopy , indication*, rciotraimhca- 
tions and technic, M $ 7 Oct . Iit>3 
Peritonitis complicating liepato-biluirj sur- 
gery, MW April, 301 
phy siopatfiofopic lesions >n, MIC Dec, 

1 117 

PentoMillar abscess, MW Feb, 83 
Periurethral abscess, HI* Feb, 818 
Phalanges, fractures, MW Feb, 101 
Fbwlom limb, painful, treatment, MW 
April, 481-483 

Pharyngeal space tnfeehwn J!>4S Feb 68 
Phryw, minor surgery , 794* Feb . 89-94 
surgery of, anesthesia for, 394? June,52t j 
tumors, MW Feb , 03 
glandular, 794? Aug . 108S 
Pheochronaocy torna, clinical problem of, 
1947 June, 003-615 

of adrenal gUniJ, report of l»o cases 
with operatise removal of tumor, 
MM April, 308-381 

Phlebeciomy for sancostt, J9W April, 
515-550 

Pblehographi of loner extremity, MW 
April 541-5 U 

Phlelwthronibosix in obstetrics and gyne- 
cology f3W Dec , 14C9 
Pbosph itase, alkaline, of serum in liver 
disease fffW June, CW 
Phrenic nerve surgery in puJroortjry tuber- 
culosis. Ml? Dec. 1393 
Phremctctomj for hiatus hernia, 7547 
Oct . 1115 

Physical therapj in control of pain. J9S7 
Dec , 1361 

Phy imo-aaesthetist. 7957 Dec , <572 
physiologic aspect* of surpci J treatment 
of imbalance of ocular muscles, 39W 
Aug, 8 01 -869 

disturbances underlying the develop- 
ment of earfv postoperative atefec- 
Usm alter lobectomy, 19W Vug , 
$71-888 


Physiologic x arables during operations 
on roan, apparatus for recording, 
with observations on changes of 
blood pressure during resection for 
coarctation of aorta, 79 J. 9 Aug ,851- 
853 

Physiology, circulators', MW Dec, 1308- 
1376 

surgical, symposium on, MW Dec , 
1305, MW Aug, 851 
Pile* See Htmorrhotdt 
Pilonidal sinus, chronic infected surgical 
treatment, 7940 Dec, 1507-15)7 
Pinch grafts, 1 '146 Aug, 8W 
Pituitary tumor, 1947 Julv, 530-53 J 
Placenta, premature detachment, 7947 
April, 456 

previa, 1347 April, 457 
Plantar aart, MW Feb £03 Aug , 1083 
Plasma in burns. 1945 Dec, 1192, MW 
Oct , 4303 

infusions in protein defimeniy, 7946 
Feb , 193 

proteolytic enivmes and fibrinogen, 
MW Dec , ll« 

Piaster casts, technic of application, MW 
Feb, 241-201 

Plastic operations for hvdronepbrosis, 
7346 \pril, 542-518 
in peripheral vasculir disease, 79 W 
April, 301 

on breast. 79J6 Oct , 1095-1107 
on skull, MW Feb, 33 

repair of face with pedicle grafts from 
arm, 19i€ Feb , 29 

wirgery, recent development*, 7947 
Oct ,1106-1112 

Plexectotov, choroid, for hj drorepbaliw am) 
hydrocephalus with meningocele MW 
Aprsl, 416-131 

Plomhage, methyl methacrylate, in siirgt* 
col treat merit of pulmonary tuberculosis, 
7946 Oct , 10CO- 1070 
Pneumonectomy, clinic on, stressing tech- 
nic of operation, M4C Feb , 145-151 
for bronchi ogenic carcinoma, 19J7 Dec, 
1404 

for pulmonary luhercul/w, use of 
streptomycin in, 1947 Dec , 1394, 
73W Dec , 1519-1542, 1543- 

1554 

Pneumothorax, 7946 Oct , lose 
artificial, in pulmonary tuberculosis, 
7947 Dec . 1386 

induced, decortication of unexpanded 
tuberculous lung fofiouing, I9fS 
Dec , 1591-1600 
tension JSiC Oet , 1087 
Poliomyelitis, , anterior, vasospasm of, 
sympathectomy for, 3947 Pcb , 144 
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Polyps, cervical, 19iS‘ Dec , 1411 
as cause of leukorrhea, treatment, 7947: 
Aug , 852 

nasal, 7948* Feb , 88 
of colon, WiG: Aug, 053, 071; 19 $8: 
April, 534 

colectomy for, 7946* Aug , 053 
familial, diagnosis and treatment, 
19. J8* Oct , 1171-1184 
fulgur.it ion of, 7946 Aug , 074 
gross intes mal hemorrhage due to 
19-17: April, 445 

roentgen diagnosis, double contrast 
enemas in, 19iG • June, 594 
significance, 1947. June, 675-C80 
of esophagus, 7947. June, 587 
of large intestine, terminal portion, 
mb Aug, 071 

of rectum, sigmoidoscopy in, J9J.7; June, 
797 

significance, 7947: June, C75 
Pontocame solution for spinal anesthesia, 
7948 June, 834 

Popliteal artery, nonsuture anastomosis, 
7947- Oct , 1094 

outpouching of inner compartment of 
knee, 7947 Feb , 1G4 

Portacaval anastomosis, observations on 
technic and postoperative care, 7948. 
April, 270-389 

Portal cirrhosis of liver, diagnosis and 
treatment, 7948: June, 713-720 
hypertension, portacaval anastomosis 
for gastrointestinal hemorrhage due 
to, 794S April, 279-289 
treatment by splenectomy and spleno- 
renal anastomosis with preservation 
of kidney, 7947- Oct, 1102-1170 
vein, obstruction, by pancreatic cyst, 
7947 April, 412 

Port-wine stain, 7948 Feb , 72 
Postcentral gjrectomy, partial, for relief 
of pain, 7947. Oct , 1261 
Posterior approach to knee, 7947 Feb , 
157-181 

Postgastrectomy gastritis, 7948. Aug , 
965-972 

Postoperative care in carcinoma of breast, 
7948-Oct , 12S8 

in colon surgery, 7946 June, 706 
in internal derangements of knee, 
7948- Oct , 1271 

in transplantation of ureters, 7948 
Oct ,1218 

in trochanteric fractures of femur, 
7948 Oct, 1375 

of aged patients, 794S. Oct , 1346 
complications, renal function and, 7946. 
June, 673 

Posttlirombotic sequelae of lower ex- 
tremity, treatment. 7947 Oct ,1171-1177 
Postural changes, circulatory adjustments 
to, 7946- Dec , 1368-1376 


Posture, poor, os cause of backache, 794S: 
Oct , 1243 

Preanliseptic era, 7946: Oct., 1035 
Precancerou9 lesions of lips, treatment, 
7947: Aug , 997 

Prefrontal lobotomy, bilateral, for relief 
of pain, 7947. Oct , 1259 
indications and results in 470 patients, 
1948 June, 811-816 

Pregnancy, abnormal cervix during, J948: 
Dec., 1412 

ectopic, 7947. Aug , 809 
intrauterine and extrauterine combined, 
7947: April, 467-470 

surgical complications, 7948* Dec., 1507- 
1518 

tuberculosis complicating, management, 
7947: April, 401—465 

Prematurity, causes and their prevention, 
7947- April, 456 

Premedication in bowel surgery, 7946. 
June, 703 

in upper abdominal surgery, 7948- June, 
833 

Premenstrual edema, 7947. Aug, 827-836 
Preoper.itive care in carcinoma of breast, 
7948- Oct, 1280 

in colon surgery, 7046* June, 700 
in transplantation of ureters, 19i8 
Oct , 1217 

in trochanteric fractures of femur, 
7948: Oct., 1372 

of aged patients, 7948- Oct., 1346 
I of proslatic patient, 7948: Oct , 1351- 
1359 

I preparation in upper abdominal surgery, 
794S- June, 831 

of jaundiced patient, 7948: June, 
619-625 

renal function and, 7946: June, 672 
skin preparation with reference to sur- 
face bacteria contaminants and res- 
ident flora, 7946 Oct , 1053-1059 
studies, essential, and their significance 
794C. June, CC9 

Prepyloric spasm, habitual, 7948. June, 
777-783 

Pressor drugs in spinal anesthesia, 7947: 
Dec , 1507 

Pressure dressings in burns, 794C Dec , 
1494,7948 Oct ,1302 
in skin grafting, 7947- Dec , 1471 
Procaine nerve block in study of intract- 
able pain and circulatory dis- 
orders, 7947 Oct , 1263-1280 
in vasospasm of venous thrombosis, 
7948- April, 334 
intravenous, 7947. Dec , 1570 
for control of pain, 7947. Dec , 1300 
Procidentia, 794"' Oct , 1002 
Proctologic diagnosis, 7946* Aug , 9S1-99G 
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Proctoscopic Mamma lion, 7946 Aug , &90 
lesions visible with, 794$ June, 795 
preparation Joe, J9je. Aup , 984 
Prolapse, anal and rectal, 7947. Ott , 
1964-1070, 19} S June, 791 
amputation of, 7947 Oct , 1066 
De Ixinne operation, 19} 7' Oct , 
1066, 1060 

Moschomu procedure, 1347. Oct , 
1065, 1007 

of uterus, hysterectomy for, vagiml, 
79J7- Aug , 800 

i-e Fort procedure, 19}7- Aug, 800 
Manchester operation, 19}7. Aug, 
SOt, 19 J? Dee , 1403, 1105 
Catkins - 4\ertheim interposition 
operation, 7947 Aug » SCO 
J'nMatf, al“W», 7347' Dec, 1430 
calculi, 7947 Dec , 1537 
carcinoma, 7940 Oct , 1469, 1474. 
1474, 7947- Oct, 1307-1311, Dec, 
1534, 7948. Oct , 1353 
bilateral orchectomy for, further ob- 
servations on, 7910. Aug , 1007-1017 
pathology, 7946 Oct , 1466 
total perineal prostatectomy for, J9}7 
Oct, 1307-1311 

hypertrophy, 29 46 Oct, 1469, 1471, 
1474,7947 Dec, 1518 
obstruction, effect of alcohol, 19}S 
Oct . 1352 

following large bowel surgery, 19 W 
June, t>95 

management, 7946 Oct , 1469, 794“ 
Dee , 1544 

pathologic physiology, 7 <1 46 Dec, 
1484-1487 

preoperative appraisal and core, 7943 
Oct , 1351-1359 

surgery of, 7947 Dec, 1518-1540 
Prostatectomy, indications for }9}7 Dec, 
1544 


Protein, deficiency, treatment, 7916 Dec , 
1314 

feedings, oral, 7946. Feb , 1W 
parenteral use. 7946 Feb 194 
intake, wound healing and, 79 Jo Dee, 
, 1407 

I requirements in normal diet 7946 Dec , 
i 1365 

! Proteins, importance, in dirt /9}G Dec , 
; iS6i 

; Prothrombin time m liver di'case, 7948 
June, GUO 

Pruritus, anal, 19}# June, 794 
in jaundice, treatment, 7'*5-S June €45 
Pseudohermaphroditism, male, importance 
of pstchialry in surgery of 794? Oct 
1418-1443 

Psychiatry, importance in surgery of male 
pseudohermaphroditism, /'’■IT Oct , 
1418-1445 

, Piyclioneurolie, testicular complaints in, 
i 7948 Feb, 441 

Psychoses prefrontal lobolittn in indica- 
tions and results to 470 patents 79JS 
June, 81 1 -SIC 

Psychosomatic aspects of peptic ulcer 
7947 April, 30*4-314 
1 Pterygiam 794> Feb 4? 

' Ptosis of *pleen, spier ret mm for J9}S 
I June. 5C1 

Pulmonary '•eeaho / uhj 
"coin ” lesion, maragrtnenl I9$# Oct , 
1313-1844 

embolism anticoagulant prophviins. 
79f.v \pnl 343 333 
management. 7948 April, 344-3111 
postoperatiye, 7946 Dec, 1383-14(13 
anticoagulant prophylaxis 794“ 
Oct 10t» 

prey enl ion and treatment, l't}7 
Oct , 1037 

venous interruption in, 794? Oct , 


perineal 794“ Dec , 1348 
radical, ai cure for caucer of prostate, 
l'i}7 Dec , 1536 

total, for carcinoma of prostate, 7947 
Oct 1307-1311 

Prostatectomy, suprapubic, J'JiC Oct, 
1478,7947 Dec, 1543 
transurethral. 7946 Ocl , 1476 , 7947 
Dec 13 JO 

froasp/tefation of ureters after, 19 iS 
Oct , 1413 

Prostheses facial, problems of, 19}C Aug , 
846-833 

Prostigmine bromide m tuegacolon, 7946 
Oct , 11S4 

Protein administration in burns, 7946 
Dec, 1433 

deficiency in colonic lesions, 7946 Feb , 
189 

to surgical patients, 7346 Dec , 
1306-1318 


JM0, 1047 

sulcus, superior, lesions causing arm 
i pain, 79-16 Aug , 801 
1 Purpura, thrombocytopenic vplenectnnn 
for, 7947 June, 618. /'»4A Jane 5(.3 
. Pyelography >n retroperitoneal tumors, 
7913 Oct , 1198 

1 Pylonc obstruction as late sequel of per- 
forated peptic ulcer I't}7 Feb . 96 
following ingestion of rorrosise «ub- 
• stance, 7943 Aug 1041-1030 

( Pyloroplasty, t echoic in conjunction with 
! vagotomy, 7 9J3 Oct, 1133 

QiECKEtsKirttest 794’, beb , 84 
i Queyrat’a erythroplasia of penis 7947 
j June, 715 

Rycryj. serve, regeneration in l'H7 Oct , 

1 1034-1061 

repairs, 19}8 Aprtl, 453 
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Radial styloid, stenosing tendovaginitis 
over, J9 5 S- June, 817-840 
Radiculitis, ruptured lumbar interverte- 
bral disk and, differentiation, 79JG' - 
April, 277 

Radioactive sodium in peripheral vascular 
disease studies, 7945: April, 301-823 
Radiosurgery in foreign bodies in neck, 
79 {6. Oct., 1283-1291 

Radium treatment in gynecology, 7945* 
Feb , 226 

of bladder tumors, 7946' Oct , 1214 
of carcinoma of cervix, 1947: Aug, 
77 5, 776; 7945- Dec , 1417 
of prostate, 794 7: Dec , 1535 
of uterine body, 194 7: Aug, 775- 
789, 1945. Dec , 1433 
Rankin-Mikuhcz resection of colon, 1917 
^ Dec , 1422 


Rectosigmoid, carcinoma, 1947. Oct , 
1026 

one stage pull-througb operation, use 
of wire sutures in, 1947: Dec , 1453 
prognosis, IV 47. June, 070-674 
resection of, 1948- Oct , 1168 
transplantation of ureters into, 1948: 
Oct., 1209-1219 

Rectovaginal fistula, w ire sutures in, 
1947: Dec , 1455 

Rectum, bleeding from, 1948: June, 795- 
799 

common causes and their manage- 
ment, 1948. June, 793 
Rectum, carcinoma See Carcinoma of 
rectum. 

diverticula, 7946' Aug , 97C 
hemorrhage from, diagnostic significance, 
194G’ June, 574-578 
injuries, 7946' June, 665-CC8 
lesions, diagnosis, 794C" Aug, 981 
lower, malformations, obstruction in 
newborn due to, 1947. Feb., 81 
malignant lesioDs, 79{6‘ Aug, 971 
polyps, 7946. Aug , 971 
sigmoidoscopy in, 1948 June, 797 
significance, 7947. June, 675-680 
prolapse, 1947: Oct , 1062-1070 
amputation of, 1947' Oct . Wt>6 
De Lorme operation, 1947 Oct , 
1066, 1069 

Mosehowitr procedure, 7‘»47 CJct , 
1065, 1067 

tuberculosis, streptomycin m, with sur- 
gery, 7 9 45; Dec, 1643-1658 
tumors, diarrhea in, /'*{« June, 584 
wounds, perforating, 19', f, Apnl, 397- 
401 

Recurrent laryngeal nen e, injuries at 
thyroidectomy, 19 46 Aug , 907 


Reflex sympathetic dystrophy, 7946. June, 
780-790 

Refrigeration anesthesia for amputation, 
79 $6. April, 509 

in wounds of arteries, 7955: Feb, 1G1 
Renal Sec Kidney 

Respiration, artificial, m anesthesia ac- 
cidents. 7945 Feb , 231 
controlled, methods, 7946’ Dec, 1410 
Respiratory complications in hepato-bihary 
surgery', 1948 April, 499 
function, disturbances, after lobectomy, 
7945: Aug, 884 

hazards in anesthesia, 7945' Feb , 230 
Re-susicitntion, fetal, 7947. April, 460 
Retrodisplaceinent of uterus, operative 
treatment, 7945' Dec , 1458 
Retrogassenan neurotomy in aged and 
feeble, 79 57 Feb , 129 
Retroperitoneal lipoma, 79 J7 June, 659- 
(>lij 

tumors, urologic investigation in, 7945 
Oct , 1197 

Retropharyngeal abscess, 7945. Teh., 90 
Keverdin grafts, 7945 Feb ,110 
Rh factor in blood transfusions, 7946 
June, 68G 

in obstetrics, 7947 April, 457 
Rhinitis, hyperplastic, chronic, 7945* Feb , 
87 

Rib grafts in cranioplasty, 7946- Feb, 40 
Riedel's struiua, 7947 Dec , 1369 
Roentgen castration in carcinoma of 
breast, 7946' June, 731 
diagnosis of bone tumors, 7946 April, 
414 

of certain diseases uf lower esophagus, 
1946- April, 300-318 
of cholecy stitis and cholelithiasis, 7945' 
June, 570, 572 

of chronic osteomyelitis, 7945 June, 
822 

of cirrhosis of liver, 7945' June, 715 
of colonic lesions, methods, 1946 
June, 603-605 

use of double contrast enemas in, 
7946 June, 594-602 
of esophageal and gastric xanccs, 7945 
June, 729-732 

of knee joint inj'uries, 79 46 April, 404 
of lesions of colon, 79 JS' June, 798 
of malignant disease of bronchus and 
esophagus, 7947 June, 5S2 
of pulmonary coin lesions, 7945 
Oct , 1310 

differentiation of benign ami malignant 
ulcers, 7947' April, 278 287 
treatment of carcinoma of breast, 1946 
June, 730-732 

of carcinoma of een i\, 79 >5 Dee 
1417 

effect on regional nerves, 7947, 
Oct., 1231-1239 
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lloentgen treatment of carcinoma of 
cerviv, lransvagin.il high voltage 
therapy, 2947 Dec, 1550 
of thyroid, 29(7 June, 566 
of uterine body, 19}$ Dec, 1131 
of hyperthyroidism, action of, 2946 
Dec, 1150 

of metastatic cnreinomi in neck, 
versa* surgery, 19)6 Feb , UK) 

1 lubber glove*, historical data, 19)6 Oct , 
10(1 

Itudmch- Vaughan test, 19)8 Feb, ill 
ituptun* of spleen, splenectomi lor, 19)S 
June, 501 

Kuth-B.uley enilri1ironchi.il tube, 19\7 
Dec, 1300 


Siuvart gland, calculus, 29 }S Feb , 60 
snelhng about, sialogram in diagnosis, 
19J7 Oct, 1150-1161 
tumors, 19 i7 June, 301, 19}, 9- Feb , 
65 

Salmonella typhi murium cholangitis, strep- 
tomycin in, 19J7 April, 373-370 
Salpingitis complicating pregnancy, 19 IS 
Dec , 1512 

gonorrheal, acute, 19}$ Dec , 1478 
chrome, 19)3 Dec, 1180 
tuberculous, report of rase, 19}$ April, 
513-516 

Salpingolysis and sulfa ruin nude implanta- 
tion in chrome gonorrhea I infection, 19}S 
Dec , 1481 

Salpingo- oophorectomy, 19}$ Dec , 1462 
Salt deficiency, dehydration due to, 19}6 
Dec , 1337 

requirement of surgical patient, estima- 
tion, #J7 Feb, 217-226 
Saphcnofemoral junction, anatomy, 19}S 
Feb , 136 


inal and perineal approach, 2942* 
Oct . 1240 12 (5 
E mug's, 19)7 June, 745 
neurogenic, 19i 7 June, 557 
of breast, 19)9 June, 718-721 
of colon, 294* April, 533 
age factor, 19}$ April, 531 
of kidney, 2946 Oct, 1261 
of mesentery, 1947' June, C67 
of small intestine, 2948' Out ■ 1149 
of uterus, 2947 June, C31-C93 
osteogenic, 7947 June, 742 
Saturation tests of renal function, I94“>‘ 
Oct , 1230-1246 


Soil emit an ficus syndrome, 19} 9 Aug, 
623, 19)7 Dec, 1347 
simulation of, 19)7 Dec, 1349 
Scalp flaps, 19)6 Aug , 900 
lacerations, 19)6 Feb , 5 
tumors, benign, 19)8 Feb , 69 
malignant, 19)G Aug, 859-870 
Schizophrenia, prefrontal lobotomy in, 
19 IS June, 812 

Schiff/er-Cfmsfian's disease, 19(7 June, 
747 

Schwannoma, 19)7 June, 556 
Sciatic nerve, repair, 1948 April, f 54 

traumatic paralysis, associated with 
fracture of rim of acetabulum and 
dislocation of hip, 19)$' Aug, 973' 

on 

Sciatica, 2947- Dec, 1351 
conservative treatment, 19)3 Oct , 1233- 
1216 

Scleroderma, esophagoscops in, 2947- Oct , 
1202 

Screen, wire, for tissue support, 2947 Dec , 
1449 

Scrotal support, 294? Feb , 216 
Sebaceous cysts, 19)3 Feb , 69 
of scalp, 294C Aug , 866 
Sedation, postoperative, in aged, 19)6 
June, 715 

preoperative, in aged, 19)6 June, 715 
Sedatives, preoperative, in jaundice, 19)3 
June, 62 ( 


hepatitis, di ignosis, 19)7 Aug , 026-944 
jaundice, 19)8 June. 696 
paralysis, 19)6 Aug , 830 
Shock, fluids in, 19)6 Dec , 1334 
in burns, 19)6 Dec , 1489 
infection as contributing factor, 19)6 
Dec , 1419 

pathologic physiology, newer concepts, 
J94C Dec , 1319-1329 
treatment, timing as factor, 2947 Oct , 
1188-1190 

Shoulder, bursitis, 19)6 Aug, 836 

dislocation, recurrent, capsid ir repair, 
pathologic il Findings and operative 
technic, 2947 Oct , 1289-1291 
fibrositis, 29 }C Aug , 839 
“frozen," 19)6 Aug, 339 
muscle sprain*, 2946 Aug , 839 
pain in, 19)7 Dec , 1347 
sympsosium on, 19)6 Aug , 709 
periarthritis, 19)6 tug , 8J7 
Sialogram in diagnosis of swellings about 
salivary glands, 19)7 Oct, 1156-1164 
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Silver nitrate in ep is taxis, 194?-' Feb., S4 
wire su! ores, 1947: Dec., 1 13$ 

Simpson operation for re trod ispla cement 
of uterus, 191S: Dec.. 1430 
Sinuses branchial, 104'- June, 491 
pilonidal, chronic mfected, surgical 
treatment, 1946: Dec., 1507-151* 
thvroglossal, 1947: June, 4SS 
tuberculous, streptomycin in, J94?-' Dec., 
1613-16*5, 16*7-1637 
Skin, carcinoma, 194?" Feb.» 7S 
foreign bodies in, 194?' Feb , 174 
grafts. 194?- Feb., 113-1*4 
choice of, 194?: Feb , 119 
direct flaps, 194'-' Oct., 1106 
donor areas, 194?: Feb ,119 
free, 1946: Aug , S91 
composite, from ear, for repair of 
nose, 1947; Oct., 110S 
dermal, 1946; Aug , 899 
full-thickness, 19 Jb • Aug , SOI , 194-?' 
Feb., 117 

from neck for facial repair, 19{7: 
Oct., 1109 

isograft, 1946: Aug , SOS 
medium-thickness 1946 Aug, S97 
in burns, 1947; Dec.. 1 16S 
pinch, 1946- Aug . SOS 
in burns, 1947: Dec., MSS 
pressure dressings. 1947; Dec , 1471 
spht-lhiekneo, m bums, 1947; Dec., 

lies 

stamp, in burns, 1947; Dec., 116S. 
thick-split, 1946: Aug., 893 
thin-split, 1946. Aug , 696 
“gluing” technics, 1943: Feb., 1*3 
in bums, 1947: Dec., 1166-1473; 19 IS: 
Oct., 1303, 1307 

in chrome osteomj ehtis, 194$' June, 
8*3 

intermediate split thickness,194?: Feb , 
116 

isografts, 194?-' Feb , 119 


[ Skin grafts, pedicle, from shoulder or chest, 
1946; Aug , Obi 

I postage stamp or flagstone, 19{S: Feb., 
115 

preparation of recipient areas, 194-?: 
Feb , 1*3 

refrigeration of, 194?; Feb., 1*3 
llcverdin (picch or Doris), 194?: Feb., 
116 

Stent. 794?: Feb.. 116 
Thier-eh. 194?.- Feb, 111 
preparation, preoperative, with refer- 
ence to surface bacteria contaminants 
and resident flora, 1945:Oct., 1033 
tuberculous sinuses and fistulas, strepto- 
mycin in, 194?: Dec., I6*i 
Skull defects, repair, with special reference 
I to use of tantalum, 1946: Feb , 33-35 
j eosinophilic granuloma of, 194?: Aug, 
1037-1069 

[ report of 4 cases, with 3 year follow- 

up, 194?: Aug, 1060 ' 

, fetal, measuring, 194?- Dec , 1190 

tumors, orbital tumors associated with, 
1946: Aug., 871 

i Sludge formation in shock, 1946: Dec., 1 1*4 
, Smith-Petersea nail in fracture of femoral 
j neck, 1946: Feb , *31, *36 
t Smith wick operation for essential hyper- 
j tension, extensive thoracolumbar sym- 

I pathectomy and, comparison of results, 

t 194?: April, *90-*93 
Sodium chloride solution, preoperative Use, 
in jaundice, 194?-' June, 6*3 
(actate in bums, 1946: Dec., 1493 
Sodium, radioactive, in peripheral vascular 
disease studies, 194?-' Apnl, 304-3*3 
Spasm, prepyloric, habitual, 194?: June 
777-7S3 

Spermatocele, J9fS: Feb, *19 
Spinal anesthesia, circulatory changes dur- 
ing, 1946: Dec., 1377-13SS 
continuous, ureteral catheter technic, 
1947; Dec, 1366 
curare with, 194?: June, 834 
differential, 1947: Dec., 1567 
in upper abdominal surgery, 194?: 
June, 833 

modification of solution, 194?: June, 
834 


from abdomen, 1946: Aug , 9i>4 
from arm, J946. Aug , 904 
for reconstructions about face, 
1945- Feb , *0-3* 
from back. 1946: Ang , 903 
from leg. 1946: Aug , 904 
from neck. 1946: Aug , 90* 
from scalp and forehead, 1946* Aug., 
90 0 


pressor drugs in, 1947: Dec , 1367 
recent advances, 1947: Dec., 1566 
therapeutic roes, 1947: Dec., 156$ 
block, test for, 1946: Feb-, S4 
cord, lesions, ruptured lumbar inter- 
vertebral disk and, differentiation, 
1946: Apnl, *7*-*Sl 
ve-ical dysfunction in. transurethral 
resection for, 19 {7: Aug-, 930-977 
neurofibroma, removal, hemilami- 
nectomy for, 1946: Feb , 74 
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Spinal cord, tumors, abdominal mm in, 

7048 Ort, 1183 

exlrsmedul tary , 7947 June, 536-553 
puncture, 7045 Feb , 78-SO 
diagnostic indications, 19 V, Feb , 82 
heidsche following, 19 iG Feti , 87 
technic nod equipment, 79(6 Feb , 78 
technical ditTiiiihies, 7046 Feb, 80 
therapeutic indications, 7946 Feb , 85 
Spine, arthritis, abdonun.il pain in, 1'JiS 
Oct , 1188 

hy pert tophic. ns cause of chronic hack- 
ache, 19i8 Otl , I2JS 
cervical, injury or disease, pun m upper 
exlremity diw to, 10iG Aug, 831 
Spinothalamic tractotomy, for relief of 
pun, bulbar, 7947 Oct , 1257 
mesencephalic, 7947 (to , 1257 
Splanchmcectomy, tumlNuiorsil approach, 
7948 Oct ,11 1G 

transthoracic, lechmc, 79*6 Oct , 1113 
Spleen, diseases, indications for eplcnec- 
tom} in, 7947 June, GIG 
ijaipaswin oo, 79JV June, 550 
enlargement, urolugic investigation in, 
2948 Oct , 1197 

states in which indications (or splenec- 
tomy are not alas}* clear, 29 4* 
June, 565 

m »biUi splenectomy is indicated, 
7943 June, 501 

aurgicil conditions, 7943 June, 559-508 
Splenectomy ami «p!eoorendl anastomose 
with preservation of kidney in portal 
hypertension, 7957 Oct, 1162 
included in totul gastrectomy . 79J8 
June, 562 

mdica lions, t'jtf June, GIG-GW, lSi$ 
June, 561 

Splenomegaly , congestive, splenectomy for, 
2947 June, 610 

Splints, hand, universal, 79 J8 Feb , 23 
ureteral, 2947 Oct , 1312-1370 
use, following surgery of hind, 7943 
Feb.H 

Spondy lob'll, fsis. as cause of chronic back- 
ache, 7953 0ei , J2» 

Sprains, 7948 Feb, 185-190 
of back, 79(9 Oct , 1235 
of foot and ankle, 79J7 Dec , 1505 
of neck, 2949 Feb , 59 
Sprue, 1346 June, 592 
jeyuno-ileac insufficiency in relation to, 
7948 Aug , 903-923 

Stader splint m fractures of os calcis, 704? 
Dec, 1515 

Stainless steel era mioplosty, 794? Dec ,1450 
wire screen nr doth, 2947 Dec , 1449 
sutures, 1947 Dec, 1439 
direction' for ttse, 2947 Dec , J440 
• fate of, m? Dec , N48 

>n accident services, 2947. Dec, 
1450 

various uses, 794? 1451 


bleuunana pm in umimted fracture of 
femoral neck, 7046 Feb . 244 
Stenosis, pyloric, following ingestion of 
corrosive substance, 7958 Aug, 1011- 
1036 

Stent grafts, 79f 8 Feb, 116 
Stitbeslrol in menopause, 1947 Aug, 825 
Stillbirths, causes and their prevention, 
t 7347 April, 453 

Stomach, acidity, significance, in surgical 
therapv of peptic ulcer, 295? April, 
255-260 

carcinoma See Carcinoma of tfomarh 
lesions, gastroscopy in, 7957 Oct , 1203 
resection for duodenal ulcer, 7047 A up , 
013 

for peptic ulcer, inadequate, gaslro- 
yeyunal ulcer following, 79}6 June, 
755 

maria gem ent of duodenal stump, tech- 
nical details, 7956 Feb, 200-200 
total, report of patient surviving for 

eight years, 7946 Aug, Oil 

secretion in duodenal ulcer, 794? Allg, 
908 

normal, 704? Aug , 905 
surgery . anesthesia for, 194? April, 261- 
204 

premedirnfiDD, 7947 Apnf, 26J 
ulcer See also Peptic ulcer 
benign and malignant, roentgen differ- 
entiation, 7947 April, 273 
ciincer coexisting with, 2947 April 
29*4-307 

chrome, malignant degeneration, 7957. 
April, 2K9-298 

uncomplicnteil, medical versus sur- 
gical treatment, 794? April, 295 
duodenal ulcer anil, are they different 
diseases 5 , 7947 April, 265-271 
high, rational approach to, 705? Aped, 
231-240 

surgical treatment, 79{8 Oct, 1124 
varices. 7948 June, 730-732 
Stones See C atcuh 

Straddle injuries of urethra. 7948 Feb , 212 
Strains, at hack, Oct , J2A5 
of neck, 7948 Feb , 39 
Strawberrv nevus, 294* Feb , 72 
Strength frequency curve m peripheral 
nerve lesions, 234? Oct , 1000 
Si rep tom} un bv urinary antiseptic, I9i8 
Oct , 1358 

in decortication in ! uberculovn, 79JS 
Dec , 1391-1600, 1001-1611 
in odontogenic infections of jaus, 7947 
Oct , 1321 

in orthopedic tuberculosis, 794* Dec, 
1650-1662 

w) preparation of poor risk tuberculous 
patienli tor surgery, 70J 8 Dec . 2579- 
7389 

to resection for pulmonary tuberculosis, 
2948 Dec, 1310- J542, 1543-1554 
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Streptomycin in Salmonella typhi murium 1 
cholangitis, 1947: April, 373-379 
in surgery of tuberculosis, symposium on, 
19iS • Dec , 1519 

in thoracoplasty for tuberculosis, 194$: 
Dec , 1555-1559, 1561-1570 
in poor risk patient, J9)8: Dec., 
1571-1578 

in tuberculous abscesses and sinuses, 
mS Dec , 1013-1625, 16-47-1637 
in urinary and genital tuberculosis, 194$' 
Dec., 1 639-1 042 

to\ic reactions, in patients with pul- 
monary tuberculosis having thoracic 
surgery, 194$’ Dec, 1663-1665 
with surgery in anorectal tuberculosis, 
194$: Dec., 1613-1658 
Stricture of esophagus, benign, esophagos- 
copy in, 1917: Oct , 1200 
of urethra, 194$ I-'eb, 211 
of urethral meatus, 194$ * Feb , 211 
Stje, 19iS Feb, 47 
Subacromial bursitis, 1946 Aug , 836 
Subcoracoid pectornbs minor syndrome, 
1946* Aug , 824 

Subcutaneous tissues, foreign bodies in, 
194$. Feb , 174 

Subdiaphrngmatic nbscess, surgical man- 
agement, 19)8 June, 683-G92 
Subdural abscess, acute, 19 IS: Oct , 1289- 
1297 

Subfascial infection, digital, 194$.' Feb , 33 
Submnxillary gland area, tumors of, 19)7: 
June, 501-516 

neck dissection, 1946: Feb , 107 
Submucous lipoma, mtussusccpting, of 
right colon, 1947 April, 361-372 
Subperiosteal fractures, 195$ Feb , 194 
Subphremc abscess, surgical treatment, 
1»4$: June, 600 

Subtrochanteric osteotomy in unumled 
fractures of femoral neck, 1946: Feb , 
215 

Subungual abscess, 1945 Feb 31 
lesions of toenail, 1948- Feb, 197 
Suction drainage, fluid requirements, in 
cases of, 1947. Feb , 225 
Sudeck’s atrophy, 1048: Aug , 1082 
^ syndrome, 19 {6: June. 780 


in pelvic inflammatory disease, 1947: 
Aug , 868 

in prostatic obstruction, preoperative, 
19 {.V Oct, 1338 


mental nrtcrnl spasm associated with, 
19 {.S' April, 41.7-472 

Supra hj oid neck dissection, 1946 Feb , 107 


Supraoraobyoid neck dissection, 2946: Feb 
107 

Suprarenal See Adrenal. 

Supraspinatus tendon, rupture of, 1946 
Aug ,839 

Surgery, clinical advances in, symposium on, 
1947. Feb , 1 

elective, in aged, 1948: Oct , 1341-1350 
minor, symposium on, 194$' Feb , I 
modern trends in, symposium on, 1947: 
Dec, 1313 

Surgical diagnosis, symposium on, 1946: 
April, 271 

patients, protein deficiency in, 1946. 
Dec , 1300-1318 

water and salt requirement, estimation, 
1947- Feb , 217-226 

phj siology, sj mposium on, 1946: Dec , 
1303; 1948- Aug, 851 
technic, symposium on, 1956' Feb , 1 
Suture repair of severed arteries, 194$: 
April, 378, 386, 387 

Sutures, cotton, in vaginal plastic opera- 
tions about bladder and urethra, 1946: 
Oct, 1221-1229 
facial surgery, 1946: Feb., 7 
metallic, 1947: Dec , 1435-14C0 
comparison of, 19 47 • Dec., 1438 
effect of radiation on, 1947‘ Dec., 1410 
historical account, 1947: Dec , 1435 
multiGlnment wire, 1947- Dec , 1447 
silver wire, 19)7: Dec , 1438 
stainless steel wire. 1947: Dec , 1439 

directions for use, 1947: Dec., 
1440 

fate or, 1947: Dec , 1448 
in accident services, 1947: Dec , 
1451 

various uses, 19J7: Dec, 1451 
tantalum wire, 1947: Dec , 1438 
Sweating, excessive, fluids in, 1946 ■ Dec, 
1351 

Syme amputation, indications, 1946' April, 
422-431 

Sympathectomy in hypertension, 1947: 
Feb ,147 

in peripheral vascular disease, 19)7' 
Feb , 1390 19 J8: April, 294-303 
lumbar, effects, 1956 Feb , 67 
for congenital megacolon, 1946. June, 
645, Oct., 1183, 194S. Aug, 891 
indications, 19 56* Feb , 59 
technic, 1946- Feb ,56-69 
thoracolumbar, for hypertension, 1947: 
194 7- Oct., 1178-1187 
classical Smithwick operation and, 
comparison of results, 1945: April, 
290-293 

paravertebral approach, 1947. Oct 
1180 

transpleural, 1947: Oct , 1183 
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Sympathectomy, total thoracic and par- 
tial to total lumbar, and celiac 
ganglionectomy in treatment of hy- 
pertension, 19 ]G Oct , 1103 
transthoracic, technic, 19 J6 Oct 
1103 

Sympathetic dystrophy, reflex, 1946 June. 
780-790 

nerves, procaine block, m study of in- 
tractable pnn and circulatory dis- 
orders, 1947 Oct , 1263-1280 
nerve blocks, uses of, 1947 Dec , 1569 
nervous system, role in vasomotor activ- 
ity, 19 46 Dec , 1SC8 
S ndacty lism, 19 iS Feb , 201 


Tsbes dorsalis, abdominal pain in, 1943, 
Oct , 1188 

Tailor's bumnn, 1343. Feb , 302 
Talus See A'tragahit 

Tampons, postmsnl and mtran.isil, 1943, 
^ Feb, 84 ^ 


, ■ 1 » * 41 

foil in neurosurgery, 1947 Dec , 1450 
wire sutures, 1947 Dec , 1438 
Tear gas, eye injuries from, 1943 Feb , 64 
Technic, surgical, aseptic, historical as- 
pect, 1940 Oct , 1035-1052 
symposium on, 29}6 Oct , 1035 
symposium on, 1945 Feb , 1 
Temperature variations, effect on nound 
healing, 1946 Dec , 1411 
Tendons of hand, severed, repirative sur- 
gery, 2947 Dec, 1474-1485, 1943 
Feb 0 

repur, primary, 1943 Oct , 1323-1340 
TennsynoVitis, acute, 19J3 Feb , 37 
Tenovagmitis, stenosing, over radial sty- 
loid, 19}3 June, 817-820 
Teratoma of mediastinum, 19}6 April, 289, 
19{7 June, 590 

of spinal cord, protruded disk and, dif- 
ferentiation, 2945 April, 276 
Testis, biopsy, 1943 Feb , 219 
complaints m the psychoneurotic, 19$S 
Feb , 221 

inflammatory conditions, Feb , 217 
injuries, 1949 Feb , 216 
methods of fixing in scrotum, 1947 Dec , 
1545 

torsion, 1943 Feb , 217 


T—‘» so>~ n - ’**1 U- 


1 li* I 

• \ ..l 


JuuC, 

Thiersch grafts, 1943 Feb, 114 

Thigh, amputations, sites of election, 19 J6 
April, 49S 

Thiouracil in prenperative preparation in 
hyperthyroidism, 19JG Dec , 1459,1947 
Dec 1364 

Thoracic See also Oheit 
chordotomy for relief of pmn. 2947 Oct , 
1254 

Thoraco-epieastric flaps, 1946 Aug , 903 

Thoracolumbar sympathectomy for hyper- 
tension, 1947 Oct , 1178-1187 

Thoracoplasty for pulmonary luhercillrwis, 
1947 Dec , 1388 

use of streptomycin in, 194-9 Dec , 
1555-1559, 1501-1570 
in poor risk patient, 19 }9 Dec , 
1571-1578 



vagus nerves 1946 Oct , 1108-1123 
exploratory, in carcinoma of bronchus 


Thromboangiitis obliterans, 1943 Feb , 172 
foot pain in, 1 94S Aug , 1083 
sympathectomy for, 19 J7 Feb , 145 
Thrombocytopenic purpura, splenectomy 
for, 1947 June, 618, 19J9 June, 505 
Thrombophlebitis, acute, p,un in upper 
extremity caused by, 1945 Aug , 808 
deep, secondary changes, treatment, 
2947 Oct , 1171-1177 
in obstetrics and gynecology, 1943 Dec, 
1469-1476 

postoperative, 1946 June, 707, 1947 
Oct, 1037 

surgical management, 1943 April, 841- 
352 
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ThroniljofM, arterial, 19 $8' Feb , ICO 
venous, anticoagulant therapy, 7946 
Dec, WOO; 794S: April, 325 
331,349 

ambulator}*, 19. (8- April. S37 
surgical measures m patients re- 
ceiving, 1918: April, 33C 
following gallbladder surgery, 19 }S: 
April, 507 

in obstetrics and gynecology, 7949; 
Dec , 1489-1476 
prevention, 7949: Dec, 1470 
treatment, 1918' Dec., 1475 
ligation of femoral vein in, 1918' April | 
335,348,350 

management, J918 April, Sit-340 
of loner extremity, sequelae, treat- 
ment, 1917' Oct , 1171 
posloperatixe, 1916: Dec, 13S9-I403 
early ambulation in prevention, 
1910- Dec , 1395 

venous ligation in, 7916' Dec , 1399; 
79} 7- Oct , 1010, 1047 
predisposing factors, 1918' April, 342 
prophylaxis, 19 18- April, 340 
surgical management, 7949 April, 341- 
357 

xymptoms, 7949’ April, 345 
therapy and prophylaxis, 1917: Oet , 
1037-1051 

vasospasm in, management, 7949: 
April, 334 

Tbjtnol flocculation test in liver disease, 
7948. June, 597 

turbidity test in liver disease, 7949; 
June, 596 

Thymoma, 1917: June, 573 
malignant, 7947 June, 573 
Thyium*, hypertrophy and tumor, diag- 
nosis, 1916: April, 2S7 
in infancy, 1947: June, 574 
tumors of, 7947: June, 569-570 
Thyroglossal duct cy sts and fistulas, 7947: 

June, 48S; 1918: Feb,, 63 
Thyroid crisis, 1916- Dec , 1458 
gland, carcinoma, 7947: June, 561-568, 
Dec , 1371 > 


surgery of, anesthesia for, 7947; June, 
519 

modern trends, 1947: Dec, 1364- 
1372 

technical aspects, 7946- Aug , 906- 
»19 

tissue, aberrant, lateral, 7947: June, 493, 
49S 

tumors of neck, 19 18 Feb , 64 
Thyroidectomy, indications, 1916' Feb 92 
subtotal, 1916: Feb , 93 
technical aspects, 7946. Aug , 906-919 


Thyroidectomy, technic, 7946 Feb, 91- 
101, Aug, 900 

satisfactory method for young sur- 
geon, 7956: April, 457-463 
total, in carcinoma of thyroid, 7946 
Feb , 100, 110 

indications for, 1916. Feb , 99 
Thyroiditis, 7947; Dec , ISG9 
Thyroid-parathyroid tumors of medias- 
tinum, 7946 April, 287 
Thsrotoxicosis complicating pregnancy, 
' 1918 Dec , 1512 

preoperative preparation, thiouraci! ill, 
7947. Dec , 13(4 
Thyroxin, 79 J6; Dec., 14 »5 
Tic douloureux, 1916: June, 774 
Tinel’s sign, 7946; April, 438 
Toenail, dorsal hvpertrophy , 19 iS: Feb, 
197 

horn formation, 1918 : Feb , 197 
ingrown, 1918 Feb , 196 
subungual lesions, 19 $8 Feb., 197 
Toes, affections of 1918' Feb , 19S, 200, 202 
Tomography in carcinoma of bronchus, 
79{7: June, 386 

Tongue, glanduhr tumors of, 1918; Aug 
10S7 

Tonsillectomy, anesthesia for, 1917' June, 
521 

Torsion of gallbladder, diagnosis, 19(8' 
June, 574 

of spleen, splenectomy for, 7949 June, 561 
of testis, 7949: Feb , 217 
Tourniquet test for varicose veins, 1918 

Feb., 139 

Toxemia in burns, 7946: Dec , 1490 
Trachea, foreign bodies in, 1918: Feb , 179 
Tracheal suction, transnasal, transglottic, 
tecbnic, 7947: Dec , 13S0 
Tmchelectomy, 191 8: Dec, 1408 
Tracheobronchial aspiration, 19(7: Dec, 
1379 

Tracheotomy, 7947; Dec., 1381 
ane-thesia for, 7947- June, 5 > 5 , 526 
Tractotomy, spinothalamic, far relief of 
pain, bulbar, 7947: Oct., 1257 
mesencephalic, 7947; Oct., 1257 
trigeminal, bulbar, for relief of pain. 
7947. Oct , 125S 

Transabdominal repair of esophageal hiatus 
hernia, 7947- Feb , 109-1 16 
Transfusions in bums, 7946; Dec., 1493, 
794S Oct , 1303 

in major surgery, factors of safety, 7916: 
June, CS2 -691 

in protein deficiency, 7946; Feb , 192 
reactions to, 7946: June, 682 
allergic, 7946- June, 687 
circulatory, 7946 June, 687 
febrile, 1916 June, 6S7 
hemoly tic, 7946- June, 6S2 
Rh factor in, 7946* June, CSG 
use of stored blood, 7946- June, 6S9 
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Transplantation of ureters into rectosig- 
moid and cystectomy, 13}* Oct, 1209- 
1219 

Transthoracic thoracntumbar sympathec- 
tomy for hypertension, 1 947 Oct , 1183 
Transurethral prostatic resection, 19J7 
Dec , 1530 

transplantation of ureters after, 
19'tS Oct , 1213 

resection in treatment of vesical dys- 
function secondary to lesions of spinal 
cord, 194 7 Aug , 950-977 
Trauma See Injuries 

Trendelenburg test for varicose veins, 
19 iff Feb, HO, 111 
in postlliryiubntic patient, 19} 7 Oct , 
1172 

Tnbroniethnnol in amylene hydrate See 
Aeertin 

Trichloracetic acid in epistaxis, 1948 Feb , 
84 

Trichlurethy lene inli.iljtmn in tngenmnal 
neuralgia, 19J6 June, 773 
ZYichomonxs ragiai/is vaginitis, 2917 
Aug , 852 

Trigeminal neur.ilgil, relief m aged and 
feeble, 19 }7 Feb, 129-137 | ^ 


Trochanter, greater, fracture, aseptic ne- 
crosis of bead of femur following, 1948 
\ug , 1025-1030 

Trochanteric fractures of femur, treatment 
by internal fixation, medical nsh in, 
19}* Oct, 1371-1379 
Trousseau's sign, 1947 Oct , 1037 
T tube, long, use, in surgery of biliary 
tract, 194* June, (>59-668 
Tuberculosis, anorectal, streptomycin in, 
with surgery, 19 4* Dec , 1643-1658 
diaphyseal, 19} 7 June, 748 
genital, streptomycin in, 1948 Dec, 
1G39-1642 

intestinal, 1949 June, BBS 

surgical treatment, 19iG June, C5G- 
064 

of cervix, 194* Dec , 1411 
of colon, 19J6’ Feb , 184 
orthopedic, streptomycin in, 1948 Dec , 
1659-1662 

pulmonary, 1947 Dec, 1383 
bronchoscopy in, 1947 Oct , 1193 
collapse therapy, 1947 Dec , 1386 
decortication in, 19 JS Dec., 1601-1611 
of unexpanded lung following in- 
duced pneumothorax, 19 48 Dec , 
1591-lfillO 

drainage operations, 1947 Dec , 1392 
pregnancy complicating, management, 
1947 April, 461-465 


surgery of methyl methacrylate 
plombage in, 29 iC Oct , 1060- 
1070 

streptomycin in, toxic reictions, 
19}* Dec , 1663-1663 
thoracoplasty for, use of streptomycin 
in. 19}* Dec, 1555-1559. 
1561-1570 

in poor risk pitient, 194* Dec , 
1571-1578 

treatment, bronchoscopy in planning, 
19}6 April, 292 

surgery of, streptomycin in, symposium 
on, 1948 Dec , 1519 

urinary, streptomycin in, 194* Dec, 
1639-1642 

Tuberculous abscesses, streptomycin in, 
79J.9 Dec, 1013-1623, 1027-1037 
adenitis, cervical, 19}7 June 496 
epididymitis. 194* Feb , 218 
lymphadenitis, 19} x Feb 61 
salpingitis, report of case, 1948 April, 
513-516 

sinuses, streptomycin in, 194* Dec, 
1613-1625. 1627-1687 
Tumors, Brenner, 1947 Aug 847 

of nrenji gland, urograpliic findings in, 
19 4* Aug , 1071-1078 
genitourinary , pat lining) of, 19 46 Oct 
1257-1268 

of adrenal gland, sympathetic 1947 
June, G05 

of bladder, 19 ih Oct , 1209-1220 
pathology, 1946 Oct , 1265 
of bone, 19}7 June 742 


Aug , 874 

of breast, benigu, 19}* Feb , 95-112 
diagnosis, 19 }6 April, 319-325 
of bronchus and esophagus, malignant, 
diagnnsis, 7347 June 582-586 
bronchoscopy in, 19} 7 Oct ,1194 
of carotid body, 19 }7 June, 494 
of cauda equina, 7947 June, 548 
of colon, malignant, 79{iS Feb , 166 
of duodenum, malignant, 7946 Feb, 
163-175 

of esophagus, esophagoscopy m, 79 }7 
Oct , 1200 

roentgen diagnosis, 7946 April, 316 
primary, 1947 June, 537-591 
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Tumors of gallbladder, 19J5: June, 669-672 
diagnosis, 19 }9 June, 573, 37 1 
of head and neck area, superficial, 19)8 
Feb-, 69-81 

of humerus, malignant, primary, treat- 
ment, 19)7: June, 717-728 
-ft. i- ti.nl tore n~t tovr 


June, 679-683 

of lung, diagnosis and treatment, 19 i 7’ 
June, 592-595 

of mediastinum, benign, 79)7; June, 
596-601 

neurogenic, 19)6' Feb , 131 
of mesentery, 19)7 June, 6C6-6C9 
of nasopharynx, malignant, 19)7. June, 
577-531 

of neck, I9i7: June, 486-500, 19 }8: Feb , 
63 

multiple, 19)7. June, 49G 
of nose, throat and mouth, gl.indul.ir, 
malignant, 19iS: Aug., 1087-1106 
of orbit, lymphocytic, malignant, 19)6: 
Aug , 871-875 

of ovary complicating pregnancy, 19)8; 
Dec, 1511 

functioning, 19)7; Aug , 837-817 
of parathyroid, 19)7: June, 477-185 
of parotid gland, 19)6: April , 489-491 
of penis, 7947 June, 714 
of peripheral nerves, 19 ) 7 June, 554 
of pharynx 19)8‘ Feb , 93 


Oct , 1189 

extramedullary, 19i7 June, 535-553 
ruptured lumbar intervertebral disk 
and, differentiation, 19)6' April, 
274, 279 

of spleen, splenectomy, 19 $8 June, 562 
of stomach, gastroscopy in, 19) 7. Oct 
1207 

of submaxillary and parotid gland area, 
7957’ June, 501-516 
of thymus, 19) 7: June, 569-576 
of ureter, pathology, 19)6- Oct., 1265 
retroperitoneal, urulogic investigation in, 
19)5- Oct , 1197 
symposium on, 19i7: June, 477 



Turbinates, hyperplastic, 19)8* Feb , 88 
Ty rosmuria in diagnosis of liver disease, 
ms. June, 601 


Ulcer, decubitus See Decubitus ulcer. 
duodenal. See Duodenal ulcer, and Peptic 
ulcer. 


Ulcer, esophageal, csophagoscopy in, 19)7 
Oct ,1201 

gastric Sec Stomach ulcer and Peptic 
ulcer 

gastrojejunal, 19)6: June, 751-762 
following subtotal gastrectomy for 
duodenal ulcer, supradiaphragmatic 
vagotomy in, 1917: April, 249-253 
peptic See Peptic ulcer 
serpent ic, of cornea, l9iS: Feb , 55 
varicose, 19) 7: Dec, 1555-1560; 19)8: 
Feb , 131-153 

Ulcerations, chronic, vasospasm of, sym- 


Oct., 

iuji-iuui 

repair, 19). 9: April, 453 
Ultraviolet irradiation of air, 19)6' Oct., 
1049, 1073 

results in chest surgery, 19)6 Oct., 
1075 

light, eye injuries from, 19)6 Feb, 55 
Umbilical discharge due to Aleckel's di- 
verticulum, 19)8; Oct , 1221 
Undescended testicle, treatment, 19)7: 
Dec, 1511-1549 

Uremia following surgery of right colon, 
19)6- June, 028-630 

Ureter, dilatation, following large bowel 
surgery, 19)6: June, 695 
injuries, in large bowel surgery, 19)6. 
June, 702 

transplantation into rectosigmoid and 
cystectomy, 19)8- Oct , 1209-1219 
tuberculosis, streptomycin in, 19)6- Dec , 
1640 

tumors, pathology, 19)6: Oct , 1265 
splints, 19)7. Oct , 1312-1320 
Uretero-intestinal anastomosis, bilater.il, 
and complete cystectomy, 19 {6 Oct , 
1215 

Urelerosigmoidostomy with total cystec- 
tomy, 19)7: June, 703 
Ureterostomy, cutaneous, with total cys- 
tectomy, 19)7: June, 702 
Urethra, diverticula, repair, technic, 19)6 
Oct , 1227, 1228 

foreign bodies in, J9)S Feb , 213 
injuries, 19 JN' Feb , 212 
stones, 19)8- Feb , 213 
stricture, 19 {9. Feb , 211 
vaginal phstic operations about, cotton 
sutures in, 19 )G. Oct ,1221-1229 
Urethral meatus, stricture, 19)9: Feb , 211 
Urethritis following large bowel surgerv, 
19)6: June, 701 

gonorrheal, acute, in women, 19)8: Dec , 
1478 

chronic, in women, 19)5: Dec , 1479 
Urethrocele, repair of, cotton sutures in, 
19)6. Oct., 1224 
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Urethrofistu! i, perineal, following targe 
bowel surgery, 79-46 June, 701 
Unmry calculi, formation in bedrest pa- 
tient, 79J6 April, 414 
diversion in total cystectomy, 79j7 
June, 702 

incimtmencc in women, management, 
79 }?• Aug , 857-865 

tract, infection, m prostatic patient, 
treatment, 79J9 Oct , 1358 
lesions, unnecessary abdominal opera- 
tions for, 79 4« Oct , 1*47 
tuberculosis, streptomycin in, 19 iS 
Dec, 1639-16 K 

tumors, pitbology, 7946 Oct , 1357 
Urine, bilirubin test, in liver disease, 7949 
518 

retention, acute, 19 {8 I'eb , 307 


bowel surgery and their management, 
1946 June, 695-703 
investigation of abdominal mssses, I9i8 
Oct , 1103-1308 

surgery, minor, 794? Feb , 206 
Urotropin See Mtlhenamme 
l terus, carcinoma See Carcinoma of uleru * i 
cervix See Cervix uteri 


Vaginal emergencies, treatment, 7947 
Aug , 817 

hernia, posterior, 7947 Oct , 1236-1280 
hysterectomy, selection of patients, 1947 
Aug , 790-806 
technic, 19i7 Aug , 802 
plastic operations about bladder and 
urethra, cotton sutures in, 7946 Oct , 
1221-1239 

smear in diagnosis of uterine carcinoma, 



comparison of results with other 
methods, /9JS' Oct , 1126 
for peptic ulcer, 1947 Oct, 1071, 1079, 
Dec , 1406-1415, 19',8 Oct , 1130 
complications, 1947 Dec ,1411 
favorable and unfavorable results, 
1947 Aug , 855-904, Dec , 1412 
insulin test after, 1947 Aug, 900 
Dec, 1409 

supradiaphragmatic, in gastrojejunal ul- 
ceration following subtotal gastrec- 
tomy for duodenal ulcer, 1947 \pnl, 
249-253 

transthoracic, 7946 Oct, 1110 
Varices, esophageal and gastric, 1948 
1948 June, 729-733 


fibroids, capsular vein, rupture, 79)7 
Aug , 816 

complicating pregnancy, 794? Dec, 
1508 

degeneration or necrosis, 79 47 Aug, 
816 

hysterectomy for, subtotal, 7947 Aug, 
790 

total, technic, 7947 Aug , 790 
prolapsed, 7947 Aug , 817 
treatment, 79J9 Dec , 1445-1456 
prolapse, hysterectomy for, vaginal, 
79 J7 Aug, 800 

I.e Fort procedure, 7947 Aug , 800 
Manchester opention, 7947 Aug, 
801, 7949 Dec , 1403, 1465 
IVntkms-Wertheim interposition op- 
eration, 7947 Aug , 800 
retrodispl icement, operative treatment, 
7949 Dec, 1458 
sarcoma, 7947 June, 691-695 


Vagina, double, surgical treatment, 7947 
Aug, 808 

sarcoma botryoides, complete excision in 
infant by combined abdominal and 
perineal approach, 1947 Oct , 1240 


Varicose, ulcers, 7947. Dec , 1555-1560, 
7949 Dec , 134-153 

veins, combined saphenofemoral liga- 
tion and distal injection, 7949 Feb , 
142. 144, 148 

complicating pregnancy, 7949 Dec, 
1517 

complications, 794? Feb , 147 
diagnostic tests, 79 4 s Feb , 139 
inject ion treatment, 7 949 Feb, 145,150 
Vancosis, phlebectomy for, 7949 April 
545-550 

Varicosities, spinal, protruded disk and, 


studies of, radioactive sodium in, 
7949 April, 304-323 
surgery in, 794S April, 294-303 
sympithectomy in, 1947 Feb , ISO- 
152 


nng anomalies, surgical treatment, 
7949 April, 360 

surgery, symposium on, 194S- April, 879 
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Vasoconstrictor fibers, procaine block of, 
J917. Oct., 1275 

Vasomotor activity, role of sympathetic 
nervous system in, 1946* Dee , 1368 
Vasospasm in anterior poliomyelitis, sym- 
pathectomy for, 1947' Feb , 144 
in chronic ulcerations or localized gan- 
grene, sy mpathectomy for, J947; l’eb , 
145 

in venous thrombosis, management, 

V J W'u AP ?]'J 3 t 


1048 

pressures in superficial femoral vein, 
method, 1947- Oct , 1173, 1174 
thrombosis See Thrombosis. 


ipper 

'l9iS; 



si'uai ueiu studies in neurosurgery' 1918: 
April, 432-137 

Vitalhum in cranioplasty, 1946; Feb , 47 
tube, nonsuture technic, for severed ar- 
teries, 1947; Oct , 1088; 1945; April 
379, 3Si, 3S6 

Vitamin C deficiency wound healing and. 
1946; Dec,, 1409 

Vitamin intake, wound healing and. 1946; 
Dec., 1409 

Vitamin K deficiency, wound healing and, 

1946 Dec, 1410 

use of, in hepato-biliary surgery, 1918 ; 
April, 500 

therapy, preoperative, in jaundice, 1918: 
June, 621 

Vocal cord paralysis in thyroid surgery. 

19J7; June, 525 
Volvulus, 1947.' Feb , 85 
of cecum, 19 5$ Aug, 953-903 
sigmoid, 1947; Feb , 70 
Von Recklinghausen's disease, neurofibro- 
matous changes, 19}7; June, 556 


WtLKiva lessons after debridement of knee 
joint for arthritis, 19JG' Feb., 205 
Wangensteen test for determining position 
of blind rectal pouch, 1947' Feb , 82, 83 
War wounds, repair of traumatic lesions of 
facial nerve secondary to, 1956' June, 
703-777 

Warren incision of breast, J94S‘ Feb , lt)t 
Warts, 1918 Feb, 71 

plantar, 194 S' Feb , 204, A«g , 10S3 
venereal, of perns, 1917: June, 714 
Water intoxication, 1946' Dec., 1341 
requirement of surgical patient, estima- 
tion, 1947; Feb , 217-220 
Wntkins-Wertheim interposition operation 
for prolapse of uterus, 194”. Aug , SOU 
Web, esophageal, esophagoscopy in, 1947; 
Oct , 1202 

space infection or hands, 1945. Feb , 34 
tr» toto.V^u eo 


operations for cancer of head of pancreas, 
1947; June, 68C-C43 
Wolfe grafts, 191S. Feb, 117 
Wounds, hcalmg of, 1946. Dec., 1404-1413 
antiseptics in, 19JC- Dec., 1412 
deterrents, 19}C; Dec, 1411 
protein deficiency and, 194C; Dec, 
1311 

stimulants, 19{G; Dec ,1411 
of abdomen, penetrating, 19}C : Oct , 
1152-1169 

of arterial trunks, 19 iS: Feb , 158 
of hand, open, treatment, 1918. Feb , 
4—26 

of rectum, perforating, 1946-' April, 397- 
401 

surgical, “unexplained" infections in, 
control of, 1910- Oct., 107I-I0S1 
war. See JVar wounds. 

Wrist, flexor tendons, rep ur of, 1V1S' Oct., 
1335 

painful, stenosing tendovaginitis oxer 
radial styloid as cause, 1918 June, 
817-820 

Xanthom\, 1918- Feb., 49 
Xanthomatosis, J947; June, 747 
X-rays See Roentgm, 

ZiuuEuuvv fracture apparatus in fractures 
of os calcis, J947; Dec., 1315 
7-plastic operation, J9J0; Fib , 17, }# 
Zygomatic Lone, fractures, 19 \fr Feb , 1 1 




A NEW BOOK I 


Snyder’s Obstetric 


Analgesia and Anesthesia 

The virtues and hazards of modern analgesic agents are 
thoroughly evaluated in this important new book. Designed 
for use by the practitioner and the obstetrician, the material 
is so clearly presented and so solidly founded on fact that it 
will prove of great value and interest to every physician. 

Dr. Snyder gives you definite guidance on how to proceed with 
analgesic agents in the conduct of labor to obtain the proper 
balance between (1) potency in the relief of pain, 12) effect 
upon the fetus and (3) effect upon the mother, especially the 
labor mechanism. 


AH drugs commonly given for the relief of pain tend to alter 
respiratory function. Therefore, the first section of the hook 
is devoted to Respiratory Injuries to the Child (intrauterine 
pneumonia, atelectiasis, asphyxia, laboratory method of assay 
for determining effects of anesthetic agents on mother and 
child). 


The second section of the book considers Treatment of Pain 
During Labor. This section analyses the effects on both 
mother and child of morphine, scopolamine, the barbiturates, 
rectal ether, magnesium sulfate, avertin, paraldehyde, chloro- 
fwrcn, -the gases, send Wa\ anesthetics. 


You will find the entire book based on the premise that anes- 
thetic and analgesic agents act on the fetus almost as quickly 
as on the mother. What this action may be, how it takes effect, 
symptoms and signs that may be expected — these are the 
points on which the author gives you down-to-earth guidance. 


8 r F**«uir T. 

■or of AMtamr, 


B»mS 


M.D., Ansdato Prof«a*or of Otntetrica and Awocbtc Porf u . 
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